Utah State University

DigitalCommons@USU
Reports

Utah Water Research Laboratory

January 1969

State Organizational Patterns for Comprehensive Planning of
Water Resources Development
Daniel H. Hoggan

Follow this and additional works at: https://digitalcommons.usu.edu/water_rep
Part of the Civil and Environmental Engineering Commons, and the Water Resource Management
Commons

Recommended Citation
Hoggan, Daniel H., "State Organizational Patterns for Comprehensive Planning of Water Resources
Development" (1969). Reports. Paper 413.
https://digitalcommons.usu.edu/water_rep/413

This Report is brought to you for free and open access by
the Utah Water Research Laboratory at
DigitalCommons@USU. It has been accepted for
inclusion in Reports by an authorized administrator of
DigitalCommons@USU. For more information, please
contact digitalcommons@usu.edu.

State Organizational Patterns for
Comprehensive
Resources

Planning of

Water

Development

By
Daniel H. Hoggan

Utah Water Research Laboratory
College of Engin~ering
Utah State University
Logan, Utah
June 1969

PRWR 7-1

$5.00

iii

ACKNOWLEDGMENTS

One of the major functions of the Federal Water Resources Council is technical and financial
assistance to the states in the planning of water and related land resources development. The expressed
interest of Utah State University and myself, as well as the council, in situations and problems of state
organizations for water and related land resources planning led the council to employ me for a year in
its office in Washington, D.C. I worked under staff guidance and had free access to the council files.
The views and conclusions given herein, however, are mine and do not necessarily reflect those of the
Water Resources Council.
Appreciation is expressed to members of the Water Resources Council staff-particularly to Mr.
Henry P. Caulfield, Jr., Executive Director, whose support and continued interest in this project in
large part made it possible; to Dr. Harold G. Wilm, who gave generously of his time as advisor; and to
Mr. Charles J. Leman, who shared his office and offered many helpful suggestions for organizing and
pursuing the research.
Many state government executives, university officials, and other individuals provided valuable
information and suggestions through interviews and correspondence. The water resources planning
agencies in the states were most cooperative in reviewing the many tables included in the appendixes
covering various aspects of their organizations and programs. Help from these many sources, too
numerous to mention individually, is gratefully acknowledged.
Special thanks is extended to the following five individuals for performing a preliminary factual
review of the chapters pertaining to their respective states: W. Don Maughn (California), Joseph B.
Sizer (Minnesota), Nicholas L. Barbarossa (1\lew York), Mrs. Jean Williams (Texas) and Edwin B.
Haycock (Utah).
Finally, appreciation is expressed to the Water Resources Council and the Utah Water Research
Laboratory for funding this publication.
Daniel H. Hoggan

TABLE OF CONTENTS

INTRODUCTION
Research Objectives
Approach . . . . .
CHAPTER I: STATE COMPREHENSIVE WATER RESOURCES PLANNING
Definition . . . . . .
Objectives of Planning
Essential Functions .
Policy definition
planning coordination
I ntergovernmental cooperation
Public response . . . . . . . . .
Plan formu lation . . . . . . . . .
CHAPTER II: THE ORGANIZATIONS 11\1 FIFTY STATES
Organizational Structure
Powers . . . . . . . . .
Organizational Development
State-level Coordination .
Federal-state Cooperation
Staff and Finances
I n-depth Studies . . . . .
CHAPTER III: CALIFORNIA
Organizational Structure
Policy Definition
State-level Coordination
Within the Resources Agency
Coordination external to the Resources Agency
I ntergovernrnental Cooperation
Federal-state relations ..
Western States Water Council
Local relations
Public Participation

1
2

5
5
6

8
8
9
11
11
12
15
15
16

17
17
18

21
25

27
27
30
34
34

35
36
36
37
38
38

vi

Plan Formu lation

39

Method
Staff

39
40

CHAPTER IV: MINNESOTA
Organizational Structure
Policy Definition
State-level Coordination
I ntergovernmental Cooperation
Public Participation
Plan Formu lation

45
45
48
49
50
52
53

Method
Staff

53
54

CHAPTER V: NEW YORK

57

Organizational Structure
Policy Definition
State-level Coord ination
I ntergovernmental Cooperation
Public Participation
Plan Formu lation
Method
Staff
CHAPTER VI: TEXAS

57
58
62
63
67
70
70
70
75

Organizational Structure
Policy Definition
State-level Coordination
I ntergovernmental Cooperation

75
76
76
78

Federal-state relations
Local relations

78
80

Public Participation
Plan Formulation
Method
Staff
CHAPTER VII: UTAH
Organizational Structure
Policy Formulation
State-level Coordination
I ntergovernmenta I Cooperatio n

82
83
83
85
89
89
95
96
97

vii

97
98
99

Federal-state relations . . . . .
Regional and interstate relations
Local relations
Publ ic Participation
Plan Formu lation

99

100
100
102

Method
Staff .

103

CONCLUSIONS

103
104

General
Patterns of Organization

104
105
106
106

Consolidated natural resources agency
Coordinating Council
.....
Central planning staff approach
Use of patterns

106
108
108
109
109

Staff and Finances .
Legislative Committees and Commissions
Central State Planning Office
Universities
Principles . . . . . .
Pol icyl definition . . . . . . .
Horizontal coordination . . .
I ntergovernmental cooperation
Public participation
Plan formu lation . . . . . . . .
Perspective on Water Resources Planning

.....

110
110
110
110
111
113

APPENDIXES
Appendix A: Why Comprehensive Planning
Appendix B: Federal-state Cooperation ..
Appendix C: Selection of State Organizations for studies
in Depth . . . . . . . . . . . . . . . . . . . .
Appendix D: Background I nformation and Planning Programs
of Five Selected States
Sl=LECTED BIBLIOGRAPHY

. ...... 109

..... .

113
119
142
145
187

LIST OF FIGURES

Water Resources Council, I nteragency Committees .

19

. 20

2

Water Resources Council, River Basin Commissions

3

Type I coordinated comprehensive framework
surveys . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . 22

Type II coordinated comprehensive detailed
surveys . . . . . . . .

. . . . . . . . . . . . . . . 23

4

5

Type I V river basin surveys . . . . . . . . . . . . . . .

. 24

6

The Resources Agency of California organizational chart

. 29

7

Californias' Department of Water Resources organizational
chart . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . 31

8

Californias', statewide planning office organizational
chart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

9

Training and employee development activities of
California Department of Water Resources . . . . . . . . . . . . . . . . . . . . . . . . 42

10 The training program for planning engineers in the
California Department of Water Resources.
11

. . . . . . . . . . . . . . . . . . . . . 43

Minnesota State Planning Agency organizational chart

. . . . . . . . . . . . . . . . . . . 46

12 Organization of Water Resources Coordinating Committee
13 New York State Water Resources Commission organizational
chart . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . 47

. . . . . . . . . . . . . . . . . 58

14 New York State Conservation Department organizational
chart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59
15 New York State Division of Water Resources organizational
chart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60

x

16 New York State, WA-ONT-YA Basin, regional planning
program . . . . . . . . . . . . . . . . . . . . .

. 65

17 Texas Water Development Board organizational chart

. 77

18 Utah Department of Natural Resources organizational
chart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 93
19 Utah Division of Water Resources organizational chart

94

20 Water development policy formation . . . . . . . .

125

21 Federal departments, offices, and commissions most
concerned with water and related land resources . .

. . . . . . . . . . . . . . . . . 127

22 Water resources regions proposed for type I comprehensive
studies . . . . . . . . . . . . . . . . . . . . . . . .

1~5

23 Charts of typical line organization . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..

143

24 Charts of typical board organizations . . . . . . . .

144

25 Types of water resources studies in New York State

155

26 New York State regional board studies . . . . .

157

27 New York State Office of Planning Coordination
development regions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158

LIST OF TABLES

. Professional classifications used in planning for water
resources development, 1967, California's Department
of Water Resources . . . . . . . . . . . . . . .

41

2 Professional classifications used in planning for water
resource development, New York State Division of Water
Resources . . . . . . . . . . . . . . . . . . . . . . . . .
3

71

New York State Division Water Resources-long-range
personnel requirements estimate water resources
planning and development . . . . . . . . . . .

72

Professional classifications used in planning of water
resources development, Texas Water Development
Board ".' . . . . . . . . . . . . . . . . . . . . .

86

5

Percent change in estimated withdrawal use 1950-1965

114

6

Estimated water use and projected requirements, United
States . . . . . . . . . . . . . . . . . . . . . . . .

116

I nstitutional arrangements now in effect for
coordinated river basin planning

133

Comprehensive river basin studies-Type 1-schedule of
completion . . . . . . . . . . . . . . . . . .

136

Detailed comprehensive river basin studies-Type 2
schedule of completion . . . . . . . . . . . .

138

4

7

8

9

10 Augmented (FY 1968 over FY 1965) expenditures for water
and related land resources planning by states
requesting FY 1968 Title III grants . . . . .

138

11 California water resources planning program costs

150

12 Minnesota Water Resources Coordinating Committee planning
budget by program . . . . . . . . . . . . . . . . . . . .

150

xii

13 Estimated withdrawal uses of water (self-supplied
industrial and irrigation in m.g.d.) by state,
1950-1965 . . . . . . . . . . . . . . . . .

168

14 Estimated withdrawal uses of water (rural and public
supplies in m.g.d.) by state, 1950-1965 . . . .

169

15 Estimated withdrawal use of water (water power in
m.g.d.) by state, 1950-1965 . . . . . . . . .

170

16 Designated state agencies for comprehensive water
resources development planning . . . . . . .

171

17 Organizational structure of designated agencies . . . . . .

172

18 Powers (in addition to planning) of designated agencies

175

19 State membership in federal-state and interstate
organizations . . . . . . . . . . . . . . .

177

20 State-level coordination . . . . . . .

178

21 Age of present form of organization

179

22 1965 state expend itu res

180

23 1967, 1968 state water planning expenditures

181

24 State water resources development planning staff

182

25 State salaries

184

26 State salaries

185

27 State salary survey, July 1967

186

INTRODUCTION

The rapidly expanding demand for water in many
areas of the nation under conditions of limited resources
has created a national problem of major importance.
Efficient use of water and related land resources to
satisfy the needs of society should be sought through
participation of all levels of government-federal, state,
and local-and all other interests in cooperative, comprehensive planning and development.
To perform well in its vital role in this complex,
multidisciplinary endeavor, it is assumed that each state
must be adequately organized. Among the states of the
nation, the organizations which deal with water and
related land matters have a variety of forms. Although
several states have organizations with large, highly
trained staffs to accomplish comprehensive planning for
the development of water and related land resources,
many others do not.
Research Objectives
The purpose of this dissertation is:
1. To define what the functions and objectives of
comprehensive planning and development of water and
related land resources should be for a typical state.
2. To eval~Jate existing organizations in selected
states against the definition postulated in the first
objective.
3. To recommend principles and organizational
patterns which may' be used by states in a variety of
poli~ical and social environments.
Since the governments of the states have evolved
differently under a variety of political and social conditions, and the water resources problems are not the same
for all, there is neither a universal water planning role nor
one pattern of organ ization to fit all states. On the other
hand, in the performance of the highly complex and
specialized functions of water and related land resources
planning, there are certain arrang~ments and conditions,
qualified in some cases by the social-political situation,
which can facilitate the achievement of efficiency.

Basically, water resources development entails the
alteration of a natural hydrologic system so that its flow
characteristics conform to specific water uses both in
timing and location. Referring to the effects of man's
activities on the system, Bagley contends that,
This concept of a dynamic hydrologic flow
system; an understanding of the interconnection of
all surface and subsurface waters; an appreciation of
the interlinking of the flow sub-systems which make
up the total hydrologic entity; and a knowledge of
the physical characteristics of water quantity, quality,
availability, and regimen, provides the underpinning
and is the heart of any orderly and unified approach
to water development for any and all purposes. 1

Under the assumption that the hydrologic system
is central to water and related land resource development, the study of organizations in this dissertation is
from the viewpoint of the engineer. Engineers predominate in state water planning organizations and
traditionally have had major responsibility for organizing
and directing the expertise involved. These assertions are
substantiated by the actual composition of organizations
designated within the states for this function. A survey in
1967 revealed that 606 out of 916 total professional
staff positions reported by 41 such state organizations
were in engineering. The remaining number of positions
were divided among several other categories. The planning directors of 24 of these organizations and the
executive directors of 21 of them were reported to be
engineers. 2

1.Jay M. Bagley, "Interdisciplinary and Systems Approach to
Water Resource Planning" (paper presented at Conference on
I nter-American Center for Land and Water Resource Development, Utah State University, Logan, Utah, November 16-20,
1964).
2State staff and salary survey conducted by the Water
Resources Council in August of 1967 as revised according to
subsequent information furnished by state agencies. See Table
24, page 182.

2

This is not to conclude that the development of
water resources is strictly an engineering problem to be
3
solved by traditional engineering methods.
While water development must in large measure be physically accomplished by engineering structures and facilities, in the formulation of plans and
projects other disciplines must necessarily be involved
if the objective of maximum net benefits is to be
achieved. Economists, biologists, ecologists, geographers, lawyers, public administrators, political scientists and legislators all have an interest in and
something to contribute towards the proper solution
of water resource development problems and the
management of water resources. 4

The intent of the research is not to find out if a
particular form of organization is best from all standpoints; i.e., to answer such questions as, "should it be
dominated by economists rather than engineers?// The
research is rather directed at exiS1:ing formal organizations, to determine how the various types of expertise
employed should be organized to accomplish the objectives of planning. What these objectives are and how they
are determined is explained in Chapter I.
Since planning in a government organization
involves political process as well as technical process,
both elements must be examined. The way the technical
expertise is organized, coupled, and related to the
political and administrative structures in the total planning operation is analyzed.
Planning may be defined as "the systematic application of analytical techniques in the identification of
problems and the thoughtful and deliberate preparation
of solutions.// 5 In this view, it is not a theory of
government nor a philosopher's stone providing answers
to all policy issues; rather, it is a means of marshalling
relevant facts and applying available techniques in order
to secure wiser decisions.
Water resources development planning, in common
with other types of public planning, is a technique of
3 For discussions of the role of the civil engineer in overall
coordination and administration of water resources development
see Elmo W. Huffman, "Role of the Civil Engineer in Total
Watershed Management," (paper presented at ASCE Irrigation
and Drainage Specialty Conference, Billings, Montana, Oct. 6-9,
1965), pp. 37-45 and Theodore Schad, "Perspective on National
Water Resource Planning," Journal of Hydraulics Division, ASCE
LXXXVIII, No. HY 4 (July, 1962), p. 41.
4Harvey O. Banks, "Place of the Civil Engineer in Total
Watershed Development," (paper presented at ASCE Irrigation
and Drainage Specialty Conference, Billings, Montana, Oct. 6-9,
1965), pp. 33-34.
5Norman Wengert, Natural Resources and the Political
Struggle (New York: Random House, 1955), p. 5.

public investment decision-making. The decisions relate
to the allocation of scarce resources among competing
claims. Through the application of economic evaluation
and other analytical techniques, action is recommended
to the political decision-makers for the attainment of
predetermined goals. In some cases alternative courses of
action are recommended along with comparative eval uations of their advantages and disadvantages, th us providing an opportunity for selection and decision.
Natural resources policy has been intimately
related to science and the use of research data, and
planning techniques have been emphasized as a means of
identifying resource problems and preparing solutions for
them. According to Wengert, the issue today is not
whether there shall be planning, but rather, who shall
plan and to what ends. 6
Although comprehensive planning has a strong case
and sufficient support to justify the assumption of its
worth or validity as a premise of this dissertation, there
are people who do not believe it is the proper approach
to development of resources. To provide background for
this study of state organizations that have the responsibility to accomplish such planning, some of the reasons
why comprehensive water resources planning is widely
accepted are presented in Appendix A. The presentation
of these reasons give weight to the premise, but it is not
within the scope of the study to argue the point.
Ellms notes that "to the pragmatic activists, the
obvious fact that one can get along quite nicely during
the imminent future without plans tends to support a
rationale that planning isn't necessary.//7 He further
says that there is a surprising number of people who
believe that human affairs, including both private and
public organizations, will evolve through "natural// laws
to the best advantage of the greatest number. 8

Approach
The organizations studied herein are described and
evaluated on the basis of rationality in terms of their
capability to accomplish planning objectives. The study
is largely restricted to the formal aspects of organization.
Selection of this approach was not made without some
recognition of the different schools of organizational
6/bid., p. 6.
7Wesley R. Ellms, letter to the writer, March 13, 1968. (Mr.
Ellms is head of Wesley R. Ellms and Associates, Mana~ement
Consultants, Philadelphia, Pa.)
8For a discussion of policital rationality related to planning
and decision-making see Aaron Wildavsky, "The Political Economy of Efficiency: Cost Benefit Analysis, Systems Analysis, and
Program Budgeting," Public Administration Review, XXVI, 1\10.
4 (December, 1966), pp. 307-310.
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theory in the political science and business management
disciplines.9 There are many facets to organizations and
no doubt the relationships and characteristics considered
by these various schools are important. Admittedly, the
scope of th is research project is not intended to cover the
universe, only certain aspects of organization. In the
deduction of principles and patterns, the many other
factors are assumed to remain unaltered.

should be that of a partner, participating jointly with

The success or worth of an organizational arrangement largely depends upon perspective~O In this case the
perspective is that of the practitioner faced with accomplishing the complex task of comprehensive planning.

From an examination of federal-state relations,
past and present, emerging national policies, and other
factors, the concept of state comprehensive water
resources development planning is defined in Chapter I.
I n conjunction with the defin ition of comprehensive
planning, broad planning objectives for a typical state are
postulated. And in order to establish criteria with which
to measure a particular state agency's capability in an
organizational sense to accomplish these objectives, five
essential organizational functions are identified.

Because of the significant effect which national
policies and programs have upon water and related land
development planning, these influences must be
considered in properly defining the role of state government in th is activity. A brief historical sketch of the
evolution of federal-state relations in water resources
development planning and an examination of major
national policies affecting these relations are presented in
Appendix B.
As the nation has grown from its infancy in the
1700's, its water resources have been developed for an
increasing number and variety of purposes. A mu Ititude
of agencies and diverse interests became involved, each
frequently pursuing development for a single purpose
without much concern for other interests. The intensification of this situation with time eventually led to
overlapping jurisdictional problems, competition, and
conflict. Before the end of the nineteenth century, the
interrelationships of several of the factors in water
resource development were recognized, and the comprehensive planning concept emerged.
The concept, almost the same as it is known
today, has been actively promoted in this country since
the turn of the century. Cooperation of federal, state,
and local interests in river basin planning that considers a
wide range of development purposes has been proposed
repeatedly by various national study commissions and
committees. Since World War II, a number of different
types of institutional arrangements for federal-state
cooperative river basin planning have been established.

other states and the national government. Recent legislation has provided for a strengthening of state water
planning organizations and consequently for greater state
capability to participate. There are, of course, a number
of other facets to the role of state government in
comprehensive water resources development planning,
and these are discussed in Chapter I.

Against this idealized or logical backdrop, five
selected state organizations are examined and judged.
Each of the five is evaluated on the basis of rationality in
terms of its capability to perform these basic functions
and hence accomplish the planning objectives. The way
the technical expertise is organized, coupled, and related
to the administrative and political structures of state
government is analyzed to determine the characteristics
or features of the arrangement which tend to enhance or
to diminish effective performance.
The determination of an organization's strengths
and weaknesses is based largely upon actual operating
experience as viewed by key people who have worked in
or with such organizations intimately. Their views as
expressed in writings, public speeches, and interviews
with the writer have been studied to arrive deductively at
conclusions about arrangements and principles that
appear to be related to efficient performance and the
achievement of objectives.
With respect to the approach followed in this
study, an observation of Koontz seems relevant:
The oft-encountered defeatist attitude of the
social sciences, of which management is one, overlooks the fact that management may be explained,

Emerging policies of the national government seem
to indicate that the role of the state in water resources
development planning at least on the major river basins

practice may be improved, and the goals of research
may

be made more meaningful, if we encourage

attempts at perceptive distillation of experience by
stating principles

(or generalizations)

and placing

them in a logical framework. The practicing manager
9For a description of several approaches see Harold Koontz,

-the business or government executive-can either do

Sense of Management Theory," Harvard Business
Review, X L, No 4 (July-August, 1962), pp. 24-46.

this himself or open his experience to the scrutiny
and analysis of the management researcher. It is
hoped he will increasingly do so.11

"Mak ing

lOHarvey Sherman, It all Depends: A Pragmatic Approach to
Orqanization (University, Alabama: University of Alabama Press,
1966), p. 64.

11 Koontz, "Making Sense of Management Theory," p. 30

CHAPTER 1
WATER

Defirtlitioil
-~th) (oncept of comprehensive river basin planning
has f2cel i jr,.:u
support since the administration
;Tesidentrheodore Floosevelt. Although the scope of
'dle concepT has broadened over the years to include
2Gdidcnai puqJoses, refined techniques, and other
i'3CiC)!S, the basic ideas are still well expressed in
President Roosevelt's letter to the Inland Waterways
CCifniTdssion in ·1907-·-"rnerging local projects and uses
i(1 a
plan designed for the benefit of
E;{lUre country. S~ch a plan should consider and
inciuo(; aH the uses ... and ... coordinate the points of
of 31~ users, . ,1/1

The F{uies and Regulations for Title III of the
\NEri:dt" !~(:;sources Planning Act of 1965 provide a recent

ddiniLiontwnl the state's standpoint which embodies all
tLe baSIC ideas ot the concept:
Cumprehensive

water

and

related

land

re-

SGurc;es i:Jianning as applied to the State planning
,:;-iW((, means those activities, investigations, and
studies ('!) necessary for making decisions relating to
ti,e cc,ns8(vation, control, management, or use, inc!uding fiood pialr, management, preservation as well
ciS C;SV8iOiA'fieri'1, 01' water and related land within a
:::';l2t8 or 3 region, intiastcH8 or interstate in nature; (2)
\Nhich consic18r the potential for ail water and related
land resource use from the standpoint of present and
i'l'tU(8 need; arid (3) which include provision for
llai'{!c:,lction bV ali public and private agencies or
;nt8i'ests that tnay aHect or be affected by resource
l'ianag8iY,em. Such planning may include the process
of seiecting between alternate proposals and may
c()n~;icl2' institutional changes leading toward imple(del-.tation of d",8 selected plan. 2

~Aj:;S.

'i U.S., Congress, Senate, Sen. Doc. 325, 60th Cong., 1st
U-'8i:),'uClrlj, 'i9(J8), p. '15.

~! U.S
i~';661;

VVater

neYim:;r,
p,i +720.

Flasoul-ces Council, Rules and Regulations,
.;(}')(I,

l"io. 224 (Washington, D. C., Nov. 18,

RESOURCES PLANNING

Since water problems are not entirely technical
problems, their solutions do, or at least should, involve
numerous types of expertise, levels of government, and
diverse interests. Consequently, a few words of comment
are required with respect to semantics and the use of the
term "comprehensive planning." The infusion of various
disciplines in the planning process has made precise
communication difficult.
A detailed discussion of the semantics problem in
water resource development is available elsewhere; but
at least one term needs clarification here. From the
viewpoint of the central state planner who is concerned
with coordinating all planning activities in the state,
water and related land resources development planning is
only one functional element of comprehensive statewide
planning. itA comprehensive plan is multifunctional,
relating land use, transportation, utilities, and services in
one common development proposal." 4
To be done properly, planning for water development obviously cannot be isolated from the planning of
other resources, both natural and human. On the other
hand, the use of the term "comprehensive planning" as
applied to water resources goes back at least to the turn
of the century, and this likely predates any use of the
term for "multi-functional" planning. In any event, for
the purposes of this study, the term will be used
generally as defined in the Rules and Regulations for the
Water Resources Planning Act of 1965 just quoted.
The comprehensiveness of water and related water
resource planning has been the subject of a certain
amount of argument and criticism. No attempt will be
made here to resolve all the issues involved, but for the

3Aaron Wiener, "Development Semantics," Proceedings
of Summer Institute in Water Resources, IV (Logan, Utah:
Utah State University, 1966), p. 5.
4Guy J. Kelnhoffer, "A Prescription for Development Planning," Journal of Soil and Water Conservation, XX, No.1 (January-February, 1967), p. 9.

6

purpose of examining some of the problems with which a
state planning organization might be confronted, a few
of the significant points are presented.
To begin with, it is argued that a river basin cannot
be made "all things to all men." 5 In terms of the
communities' needs and objectives, a river should be
developed for a few principal purposes, not for all
possible ones. Otherwise, the objectives of public action
are obscu red. 6
These objectives also may be obscured by too
much coordination if all conceivable interests at all levels
of government are given a voice in planning. Each
interest has a different objective function, so that
successive coordination in these terms introduces incredible complexity.7
On the other hand, it is argued that the scope of
most planning efforts is too narrow. With the vastly
expanded knowledge and computational abilities available, the scope should be broadened. Three ways of
broadening the horizons have been suggested by Howe:
1. A geographical broadening that recognizes
not merely the extent of physical interdependence in
water systems but the extent of economic interdependence;
2. A sectoral broadening of our perspective
that recognizes explicitly the interdependence
between the private and public sectors of our
economy;
3. A broadening of the range of policy alternatives that we are willing to consider in solving our
'water problems: 8

With respect to the problem of coordination, the
point has been made that planning should be organized
to reflect the many interests which converge upon the
decision. "Thorough identification of these interests can
lead to the presentation of a point of view which
otherwise would be completely lost among the many
strong vocal pressures." 9
5 Luna B. Leopold and Seymour Tilson, "The Water
Resource," International Science and Technology, LV (July,
1966), p. 34.
6 Art hur Maass, "Economic Analysis of Water Resource
Problems-Discussion," American Economic Review, LVII (May,
1967), p. 196.
7 Ibid.
8Charles Howe, "Broad Horizons in Water Resources
Planning and I nvestment," Water Resources Research, II, No.4
(Fourth Quarter, 1966), p. 844.
9Stephen C. Smith, "New Approaches in Organizing for
Land and Water Use," Journal of Farm Economics, XLIV
(December, 1962), p. 1698.

Objectives of Planning

Objectives are statements of purpose, and their
determination is in many ways the most important single
phase of the planning process. Chronologically, identifying objectives may come after a great deal of planning
effort, but once determined, the objectives become the
guide for subsequent planning activity. 10 Objectives are
dynamic and cannot be realistically stated until the
opportunities are understood.
Technological capability is particularly creative
as new opportunities arise and these reflect changes in
the economics; intangible clues may be involved and
the objectives to be obtained may be fuzzy or even
undefendable. Thus, continuing feedback and refinement are necessary.11

Objectives may be divided into classes by degree of
abstraction. One class consists of those which are general,
ultimate, or theoretical. The fundamental goals that
relate to human welfare, such as increases in national
income (economic efficiency), redistribution of income,
economic growth, attainment of a satisfactory level of
employment, and enhancement of cultural, historical,
and aesthetic values should be set by the highest
policy-making units of government. In the United States
these objectives are set by Congress and the President in
the legislative process. At the state level they are set by
the legislature and the governor. 12
The fundamental objectives are not always complementary or consistent with each other. In fact, some are
in conflict, and this is an important cause of many
problems and controversies that arise in water resources
13
planning.
On the other hand, there may be agreement
on the general, more abstract objectives, but different
economic interests and different value judgments may
lead to diametrically opposed specific goals. 14 General
objectives usually are not definable in terms wh ich a
wide variety of interests will agree upon, nor are they
precise concepts useful in economic analysis and planning.
10 John D. Millett, The Process and Organization of Government Planning (New York: Columbia University Press, 1947), p.
44.

11 Dean F. Peterson, Man and His Water Resource, ThirtySecond Faculty Honor Lecture, (Utah State University, Logan,
Utah: February, 1966), p. 35.
12N1aynard M. Hufschmidt, "Field Level Planning of Water
Resource Systems," Water Resources Research, I, No.2 (Second
Quarter, 1965), p. 149.
13Ibid., p. 150.
14Frederick O. Sargent, "The Political and Economic Frame·
work of Water Resource Development Research," Journal of Soil
and Water Conservation, XV, No.4 (July, 1960), p. 155.
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Specific goals or design criteria amenable to use
with the tools of economic analysis must be defined at a
lower level of abstraction in order to be of value in the
planning process. The formation of specific goals from
abstract ones is accomplished by people organized on the
basis of common economic interests or other motives
communicating through political institutions to legislators who enact statutes.
The economic and social water needs perceived by
a state may differ substantially from those determined
from a national point of view. Consequently, state water
development objectives are not necessarily parallel to
those of the national government. In situations where
federal, state, and local agencies participate together in
planning, it may not be clear whose objectives are to
govern. One solution suggested to problems of conflict is
to rank objectives by level of government. Thus, in cases
of conflict, federal objectives would prevail over the
states', while the states' objectives would override those
of local government. 15
Although this approach can be justified in terms of
primacy of the national interest, where conflicts of this
type arise, the planning process often breaks down. A
definitive plan may not be produced, but if one is, and it
has the recommendation of only a federal agency,
prospects for congressional approval are usually poor.
The states and localities can marshal their forces together
agqinst the proposal, and Congress is reluctant to give
approval in the face of such opposition. 16
Since the national government has such a prominent role in water and related land resources development in this country (even in most of the significant
state endeavors), the general objectives of national
planning policies are postulated in th is study as the
proper ones for the states. The objectives of the two
levels of government will likely be in harmony; however,
it should be recognized that the states' objectives may be
different, and one of the important responsibilities each
state has is to define its own policies and objectives.

Senate Document No. 97. This document still defines
official United States policy.17
The objectives of planning are set forth as follows:
The basic objective in the formulation of plans
is to provide the best use, or combination of uses, of
water and related land resources to meet all foreseeable short- and long-term needs. In pursuit of this
basic conservation objective, full consideration shall
be given to each of the following objectives and
reasoned choices made between them when they
conflict:
A. Development
National economic development, and development of each region within the country, is essential to
the maintenance of national strength and the achievement of satisfactory levels of living. Water and related
land resources development and management are
essential to economic development and growth,
through concurrent provision forAdequate supplies of surface and
ground waters of suitable quality for domestic,
municipal, agricultural, and industrial usesincluding grazing, forestry, and mineral development uses.
Water quality facilities and controls to
assure water of suitable quality for all purposes.
Water navigation facilities which provide a needed transportation service with
advantage to the Nation's transportation system.
Hydroelectric power where its provision
can contribute advantageously to a needed
increase in power supply.
Flood control or prevention measures
to protect people, property, and productive
lands from flood losses where such measures
are justified and are the best means of avoiding
flood damage.
Land stabilization measures where feasible to protect land and beaches for beneficial
purposes.

In October 1961, after proposing the Water Resources Planning Act, President Kennedy requested the
secretaries who would make up the proposed Water
Resources Council to form an ad hoc council. The
planning policies, prepared by th is council were approved
by the President on May 15, 1962, and published as

Drainage measures, including salinity
control where best use of land would be
justifiably obtained.
Watershed protection and management
measures where they will conserve and
enhance resource use opportunities.

15Maynard M. Hufschmidt, "Research on Comprehensive
Planning," Natural Resources Journal, V (October, 1965), p.

17Harry A. Steele, "Goals, Objectives, and Organization for
Comprehensive River Basin Planning," Remarks at meeting of the

226.

Upper Mississippi Coordinating Committee (Des Moines, Iowa,
October 19, 1967), p. 3.

16Ibid., p. 227.
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Outdoor recreational and fish and wildlife opportunities where these can be provided
or enhanced by development works.
Any other means by which development of water and related land resources can
contribute to economic growth and development.
B. Preservation
Proper stewardship in the long-term interest of
the Nation's natural bounty requires in particular
instances thatThere be protection and rehabilitation
of resources to insure availability for their best
use when needed.
Open space, green space, and wild areas
of rivers, lakes, beaches, mountains, and related land areas be maintained and used for
recreational purposes; and
Areas of unique natural beauty, historical and scientific interest be preserved and
managed primarily for the inspiration, enjoyment and education of the people.
C. Well-being of people
Well-being of all of the people shall be the
overriding determinant in considering the best use of
water and related land resources. Hardship and basic
needs of particular groups within the general public
shall be of concern, but care shall be taken to avoid
resource use and development for the benefit of a few
or the disadvantage of many. In particular, policy
requirements and guides established by the Congress
and aimed at assuring that the use of natural
resources, including water resources, safeguard the
interest of all of our people shall be observed. 18

Essential Functions

I n order to evaluate state organizations charged
with comprehensive water and related land resources
development planning, it is necessary to move from the
general definition and objectives of planning which have
been cited to some specific organizational functions. In
light of what is to be accomplished and the environment
or situation in the state in which it must take place, the
organization should have five major functions. The
significance of each of these functions is discussed
separately in the remainder of th is chapter under the
following headings which designate the respective functions:

18U.S. Congress, Senate, Sen. Doc. No. 97, 87th Cong., 2nd
Sess., May 29,1962.

1.
2.
3.
4.
5.

Policy Definition
Planning Coordination
Intergovernmental Cooperation
Facilitation of Public Participation
Plan Formulation

Policy definition

Policy may be defined simply as a guide for
action. Public policy comes from political action produced by the pressure of requirements in the social
environment. The pressure of requirements has been
summarized by Ackerman in five topics: (1) economic
development and growth (2) social reform or social
change, (3) efficient employment of resources, (4)
technological changes, (5) satisfaction of sectional interests. 19 Political action, of course, is through federal,
state, and local governments, and the policy made by
this process influences planning.
As stated in the preceding section on objectives, in
state government the governor and the legislature are at
the highest level of policy making. It is through them
that the broad policies or fundamental objectives of
water and related land resources development are laid
down. The planning agency also has an opportunity and
responsibility in the formulation of basic policies. It
should recommend policies, review policies which are
made, reassess purposes and "value judgments," and
should propose modification of new policies if deemed
appropriate. When important basic policy issues have not
been clearly settled, the planning agency administrator
may either temporize until guidance is forthcoming or
proceed as he sees fit, thus forcing policy decisions. 20
Broad policies are only a beginning in the planning
process and are not really useful to the planner until they
are translated into specific objectives. It is in this area
that the planning organization has a particularly important function. A clear statement of objectives that is
specific enough to be amenable to use in economic
evaluations is essential. It is necessary not only in
intrastate planning, but it is also useful as a guide for
state participation in cooperative intergovernmental planning, such as on interstate streams. Although its needs
are subject to change, a state should have a well-thoughtout concept of what they are so that it can participate in
the formulation of policy, rather than merely serve as a
sounding board for policies already established. To the

19Edward A. Ackerman, "Policy Consideration in Planning
and Development," (paper presented at I nternational Conference
on Water for Peace (Washington, D.C., May 23-31, 1967), p. 1.
20Millett, The Process and Organization of Government
Planning, p. 35.
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extent that the legislature and governor have not
explicitly provided this in laws and directives, the policy
decision-making body or administrator in the planning
organization must make the necessary interpretations
and determinations.
Since the objectives of public policy are invariably
mUltiple and often conflicting, the organization should
have capacity for effecting compromise and conciliation
between units of government or interests which are
pursuing different objectives.
Planning coordination

Coordination and cooperation are corollaries of
comprehensive water and related land resources development planning. In order to "include provision for
participation by all public and private agencies or
interests that may affect or be affected by resource
management, 21 these are both essential.
Coordination and cooperation are so closely related they might well be discussed together. In fact, in
many ways one cannot take place without the other.
However, for discussing the planning process from the
standpoint of the state, they are arbitrarily separated
into two general organizational functions. Under the
heading of "planning coordination," the coordination of
various state water activities and the meshing of these
with other activities at the state level are considered.
Under the heading of "intergovernmental cooperation"
the relations of the state in federal, federal-state, and
local activities are discussed. To reiterate, because of the
many interests, federal and local, in state planning,
complete separation of the two in the discussion or
evaluations which follow is not possible.
Coordination has been defined as, "the ways in
which people work together to attain a mutual goal or to
attain more effectively their individual goals. 22 It can be
in different degrees-from a simple exchange of information to avoid obvious errors to fully integrated planning
by an interagency staff. Some of the reasons for
coordination are:
1. To keep other agencies informed: to be
aware in advance of possible conflicts in programs; to

21U.S. Water Resources Council, Rules and Regulations ... ,p. 14720.
22James R. Bell, Coordinating California'!; Governmental
Programs (Berkeley: University of California, Bureau of Public
Administration, 1959), p. i. This report presents a comprehensive
treatment of the subject of coordination in state government.

know of future plans; to develop espirit; or to combat
organizational isolation and the separateness of
departments.
2. To identify conflicts in the specific plans of
different agencies; to achieve economy through possible joint efforts; to permit the expression of opposing
points of view; to educate, and to explain new or
different procedures or techniques; or to seek solutions to common problems.
3. To identify possible conflicts in longerrange plans and programs among agencies, and to get
early adjustments. It should be noted that the goals
are becoming increasingly complex and long-range in
nature.
4. To enable agencies individualy to know,
prior to their own specific planning, of objectives,
plans, and programs of other agencies. The goal is to
consult with other agencies, learn their plans, and
utilize this information in the planning process.
5. For joint planning of major programs.
Through identification of specific planning objectives,
or specific projects, the agencies having relationships
to the proposal in question are given an opportunity
to initiate, develop and correlate their plans in the
same area or subject matter. The goal is to integrate
initial planning more effectively.
6. For integrated planning and operations
directed toward the over-all objectives for a project,
area, region, or for the state as a whole. Coordination
permits planning for over-all objectives in harmony
with the separate objectives of the participating
23
agencies.

Better coordination among interests at all levels of
government- local, state, and federal-becomes more
important daily. Rapid growth of population, with
attendant expansion of government services and complexity of problems, accentuates the need.
State government organization of scattered boards
and commissions, independent constitutional agencies,
and executive departments makes coordination difficult,
though necessary. In comprehensive planning of water
and related land resources, some states have as many as
20 state agencies participating. 24
As various functions related to water resources
have evolved to solve specific problems, they have often
been assigned to new or existing agencies apparently
without much consideration for unification, at least from
the water management standpoint.

23/bid., p. 7.
24See for example Mississippi and North Dakota in Table 20,

p. 178.
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A classical example of the problems which result
from the lack of coordination of other planning with
water and related land resources planning is the building
of highways in key reservoir sites. In Utah the near
occurrence of such a situation precipitated h iring a state
planning coordinator by the Governor. 25 Coordination
of diverse planning efforts in a state is one of the prime
functions of the coordinator or central planning unit
when one has been created and is functioning. 26
Day-to-day coordination of state government operations is a basic responsibility of the executive branch;
however, the legislature has a responsibility too in
making coordination possible. The I~gislature's responsibility can be summed up in this way:
1. To provide good organization structure for
state government-the rational grouping of functions.
2. To define public policy for state agenciesthe clear definition of basic responsibilities and goals.
3. To grant power to carry out the policy-the
provision of laws and funds for doing the job.
4. To make clear that the public interest is
best served when public agencies with mutual problems and common goals work together-public policy
includes governmental coordination.
5. To establish general systems of accountability that performance is in accordance with law. 27

Since the legislature has such a significant influence
on the planning process and on the implementation of
plans that are produced, it is important that the planning
organization have a good working relationship with
legislators and legislative committees.
The planning operation needs funds for its support,
and the plans formulated for projects should include
possible sources and amounts of funds for implementation. Ordinarily there is a department of finance or a
budget office in the state which has the responsibility to
perform budget reviews and collaborate in major plans

25Former Governor George D. Clyde in an interview with
the writer in Sa It Lake City, Utah, May, 1968, said that the State
Highway Department was planning to construct a highway in
southern Utah through the only available reservoir site on the
Escalante River. It was only by chance that the problem was
discovered.
26 The Council of State Governments, State Planning, A
Po/icy Statement, Report No. RR-6 (Chicago, 1962), p. 10.
27Bell, Coordinating California's Governmental Programs, p.
I.

requiring state expenditures. Coordination with this
office by the planning organization is also necessary.
Two important functions of water resources
management which are within the authority of the
planning agency in some states, but generally are not, are
quality control and water rights (or regulation of use).
Quality control involves much more than just regulating
the disposal of municipal sewage and industrial wastes
for the protection of the public health and maintenance
of fish and wildlife resources. Ideally, it must be
completely coordinated and integrated with other
..
. an d panning.
I
. 28
aspects 0 f water resources a d ministratIOn
Laws relating to water and water rights have
critical implications for the planning of developments
which will affect water quantity and quality~9Whether
proposed works include impoundment and storage,
withdrawal for either consumptive or nonconsumptive
use, or pollution, there will be legal questions to
consider. Flood-plain zoning laws will, to an increasing
extent, also affect development. In planning it is essential
that the implications of the existing laws be considered.
The planning agency has a two-fold responsibility: (1) to
prepare plans within the framework of the existing legal
structure, arranging for necessary adjustment of water
rights if required and (2) to review existing laws to see if
they can be improved.
At least one other element of horizontal coordination merits comment, and that is relations with universities. Research institutes in each state sponsored by the
Office of Water Resources Research provide technical
support to state agencies. In certain areas, institutes are
cooperating in quasi-formal regional organizations studying a variety of water problems, some pertaining to
planning. For instance, institutes in 10 states of the
Great Lakes region have been studying what needs to be
known to plan. And in 11 western states as a preliminary
step they have been jointly examining what they ought
to be doing about planning. 30 In the later case, efforts
are in a much different context than the functions of a
state agency. The institutes can fu nction as "watch dogs"
or critics; they are ideally suited to play this role, not
bound by agency loyalties, etc.

28Harvey O. Banks, "The Basis of an Adequate State Water
Program," State Government, XXXIII, No.2 (Spring, 1960), p.
135.
29 Robert H. Marquis, "I mplications of Water Rights for
Engineers," Journal of the Irrigation and Drainage Division,
ASCE, XCII, No. IR1 (March, 1966), p. 49.
30Eugene D. Eaton, Assistant Director of the Office of
Water Resources Research, personal interview in Washington,
D.C., November, 1967.
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Intergovernmental cooperation
The case for federal-state cooperation is presented
in Appendix B. There is another corner of the intergovernmental relations triangle, however, that requires
additional comment-the local entities. City, county, and
other local agencies responsible for public works, water,
recreation, planning, zoning, and other functions are
vitally concerned with the state's every move which will
ultimately have an impact on the people in the cities,
suburbs, and rural areas.
Twenty thousand utility services provide water
supplies to the nation's urban communities. 31 Add to
this number numerous conservancy, irrigiation, flood
control, reclamation, and other district organizations
concerned with water resources development and the
significance of cooperation with local interests becomes
apparent. 32 These entities should bear the primary
responsibility for planning, financing, and operating
local systems, and should participate in mUltipurpose
water resources planning to the end that public supplies
and other local water needs receive attention. 33 Their
efforts should be within the framework of a state plan.
Local agencies as well as state agencies have
become increasingly aware of their prerogatives and
responsibilities, and are no longer willing to leave all of
the decisions to the federal government. I n order to enter
the decision-making process they recognize that they
must have their own staff or retain consultants to
analyze water resource problems. 34
Private enterprise has pioneered new ways of
planning, engineering, and financing water projects. And
nonprofit organizations, such as foundations, have contributed a new source of thinking on these problems. 35
Based on the principles of federalism upon which
our system of government was established, it has been
31 1nternational City Managers Association, Municipal Year

Book, 1968 (Washington, D.C.: The I nternational City Managers
Association, 1968), p. 317.
32For discussion of district organizations see Vincent A.
Ostrom, "The Role of Public and Private Agencies in Planning
the Use of Water Resources," 1961 Western Resources Conference (Boulder: University of Colorado Press, 1962), pp. 36-38.
33Henry J. Graeser, "Water Resources Problems of Local
Governments," Proceedings of National Conference of State and
Federal Water Officials, Denver, Colorado, September 7, 1967
(Washington, D.C.: Water Resources Council, 1967), p. 78.
34V. A. Koelzer, "Trends in Planning of Water Resources
Projects," Proceedings of American Water Resources Association,
No. 1 (Urbana, Illinois, American Water Resources Association,
1965), p. 140.
35 Ibid.

argued that a program or service should be performed by
that level of government which is closest to the people
and has the ability to do it. California and I\lew York are
two states that have taken this viewpoint. 36 There are
problems, however, about which cities, counties, and
other local entities can do little unilaterally; it is in this
area that state-local cooperation takes on special significance. State projects can fill a void between large-scale
federal projects and the relatively limited activities of
local agencies. 37The state, too, is in a position to exert
leadership and unifying action for a coordinated attack
on such problems. In the planning of water resources
development, this leadership is especially important.

Public response
If the implementation of a water plan is delayed or
its scope is reduced, the main reason more often than not
is related to socio-political elements rather than to
physical ones. A technically perfect and economically
sound plan which is not acceptable to the public stands
no chance of being implemented. 38
The vital considerations to plague us are not
the engineering; they are in the desires and in the
competitions of the people who want water. I t is a
human problem. The trouble with water is literally a
problem of people, not a problem of engineering. 39

The human element is a major challenge to
comprehensive planning because of its unscientific, often
irrational, and usually hard to pred ict patterns of
behavior. The nature of people to be traditional, for
example, is one of the problems confronting planners.
Water planning must never ignore the impact of traditionalism and sentimentalism.40 0ne of the hardest elements to deal with is the well-entrenched population tied

36Neely D. Gardner, "The State's Role in Intergovernmental
Relations," Where Governments Meet: Emerging Patterns of
Intergovernmental Relations, ed., Willis D. Hawley (Berkeley:
I nstitute of Governmental Studies, University of California,
1966), p. 21. See also Harold G. Wilm, Patterns for Action:
Water and Recreation Resources, Horace M. Albright, Conservation Lectureship, V. (Berkeley, California: University of California, April 26, 1965), p. 7.
37 Page L. I ngraham, "State Organization and Activities in
Water Resources Programs," Proceedings of the National Water
Resources Institute (Lincoln, Nebraska, 1958), p. 200.
38John T. Starr, "Achieving Public Acceptance of a River
Basin Plan ," (paper presented at I nternational Conference on
Water for Peace, Washington, D. C., May 23-31, 1967), p. 1.
39Abel Wolman, "Elements of a State Water Program," State
Government, XXXI, No 2 (February, 1958), p. 26.
40lury L. May tin, "Planning Versus People-The Great
Uncertainty Game," Proceedings of Second American Water
Resources Conference, (Urbana, Illinois. American Water Resources Association, 1967), p. 272.
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to land or bound to a routine occupation which has been
handed down for many years. "Acceptance of a status
quo is generally the rule and not the exception."41
People and social institutions are as vital to
efficient water management as technology is, but the
latter always seems to stay far ahead of public acceptance~2 Old patterns of water use and organization persist
even though they are inefficient and wasteful. Regardless
of the difficulty of getting people to change, planners
must understand existing customs and appreciate the
great amount of inertia that has to be overcome to bring
about changes in long established practices.43 "1 n the end
people, acting through their representatives, will most
likely determine whether a plan shall be built.,,44
Through the political process they will eventually decide
what they want and are willing to pay for.
A few points which planning organizations might
well consider have been suggested by the League of
Women Voters:
What opportunities will be available at frequent intervals for sharing with area citizens the
progress and goals of the program? Wi II there be a
headquarters (or several offices within the area)
where citizens can get facts and reports and discuss
their concerns and wishes during the planning process?
Should the planners present alternative solutions for public discussion during the study and
planning process? Is a continuing dialogue with civic
leaders likely to result in agreement on the one, best
plan for the region? Should the planners submit
several alternative plans at the final stage?45
As an example of what has been done in th is
respect, in the comprehensive planning of the U.S. Study
Commission-Southeast River Basins it was considered
important to keep the public continually advised of
progress and activities, and to obtain and consider ideas
from local interests. 46 News releases were sent to news-

papers, radio stations, and television stations throughout
the history of the project. Early in the investigation, a
small brochure was prepared which briefly described the
organization, goals, and policies of the study commission. It was widely distributed to acquaint the public
with the new agency. Also at the beginning, four public
hearings were held in the study area to educate the
public as well as to obtain firsthand information on
water resource problems and expression of the views and
desires of all interested persons on resources development.
The commission continued to keep the public
apprised of activities by (1) send ing quarterly reports to
3,000 individuals, agencies, and business concerns, (2)
the commissioners and staff members making official
visits and talks, and (3) keeping in touch with local
representatives on an informal basis.
When the plan was developed to the point that
projects and programs could be presented to the public, a
series of 15 presentations was held at key points within
the study area. In addition to oral and graphic presentations, brochures and an attractive exhibit were provided
at each meeting.
During the later stages of the study, a documentary
color film was prepared on the organization and its
approach to planning. It was used at 10 of the 15
presentations and was loaned for more than 100 other
showings in the area.
A final effort to keep the public informed and
interested was made by widely distributing the completed report and its appendices along with another small
brochure giving the highlights of the plan.
Plan formulation

duction to Comprehensive River Basin Planning: Structure and
Strategv (Washington, D.C., November, 1967), p. 2.

Water resources planning in common with other
types of government planning is a technique of public
investment decision-making. The decisions usually relate
to the allocation of scarce resources among competing
uses. To this extent, planning is an economic problem to
which the theoretical apparatus of production and
allocation economics can be applied. 47 Economic analyses
of public water projects, such as benefit-cost studies,
mathematical programming, and other techniques for
evaluating the efficiency of government investments,
however, are only a part of water policy and the planning
process. 48 Some political, administrative, and social

46Kenneth C. Bird, "Coordination of Local, State and
Federal Interests," Organization and MethodologV for River
Basin Planning, ed. C. E. Kindsvater (Atlanta, Georgia: Water
Resources Center, Georgia Institute of Technology, 1964), pp.
415-418.

47Hufschmidt, "Field Level Planning ... ," p. 148.
48S. V. Ciriacy-Wantrup, "Water Economics: Relations to
Law and Policy," Vol. 1 of Waters and Water Rights, ed., Robert
E. Clark (Indianapolis, Indiana: Allen Smith Co., 1967), p. 400.

41 Ibid.
42Wayne D. Criddle and Roy D. Thompson, Jr., "Water
Rights and Project Planning," (paper presented at ASCE Water
Resources Conference, New York City, October 16-20,1967), p.
16.
43 1bid.

44Norman E. Jackson, "People, Planning, Engineering, and
the Political Process," (paper presented at ASCE Water Resources
Conference, New York City, October 16-20,1967), p. 1.
45League of Women Voters Education Fund, An Intro-

aspects of the process are covered under the four
preceding-objectives of organization.
The theory of water resources planning is based
upon the application of the scientific method and
principles of welfare economics within a framework of
public policy that can accommodate multiple objectives
rather than a single objective of economic efficiency.49
Writers on the subject have listed the steps of the
planning process in various ways which differ somewhat
in approach and scope. 50Peterson suggested that,
ideally, planning should follow these steps: (1) statement of objectives by those in authority; (2) collection
of the facts; (3) systems analysis involving full multiple
use, including social, natural, and technological factors
to predict the alternatives and consequences; (4) public
discussion of alternatives; and (5) a choice by consensus. 51 Hufschmidt states that in present practice the
process consists of the following set of actions: (1) the
inventory; (2) projections of future supply and demand;
(3) detailed physical and economic studies; (4) plan
formulation; (5) optimization; and (6) selection of
recommended plan or plans. 52
The theory and techniques of water resources
planning have also been described in depth by others.53
The techniques for carrying out the studies and analyses
may include simple handbook formulations or elaborate
mathematical models requiring electronic computers.
The closely interacting physical, economic, and
social relationships among development units and the
various purposes of development are typically so strong
as to require water resources planning to be accom-

49Maynard M. Hufschmidt, "Environmental Aspects of
River Basin Planning," Journal of the Hvdraulics Division,
ASCE, XCIII, No. Hy 6 (Noyember, 1967), p. 324.
50For an outline of the steps in detail see Ray K. Linsley
and Joseph B. Franzini, Water Resources Engineering (New
York: McGraw-Hili, 1964), pp. 60S-609.
51Peterson, Man and His Water Resource, p. 35.
52Hufschmidt, "Environmental Aspects of ... Planning," p.
324.
53For example, see Otto Eckstein, Water Resource Development: The Economics of Project Evaluation (Cambridge: Harvard
University Press, 1955); Roland McKean, Efficiency in Government through Systems Analysis, with Emphasis on Water
Resources Development (New York: John Wiley & Sons, 1955);
Otto Eckstein and John Krutilla, Multiple Purpose River Development: Studies in Applied Economic Analysis (Baltimore,

Maryland: Johns Hopkins University Press, 1955); Arthur Maass,
et aI., Design of Water-Resource Systems (Cambridge, Massachusetts: Harvard University Press, 1962); and Committee on Water
Resources Planning, "Basic Considerations in Water Resources
Planning," Journal of the Hydraulics Division ASCE, LXXXVIII,
HY 5 (September, 1962), pp. 23-55.

plished on a systems basis. 54 An important feature of a
system is that its components are interrelated so that a
change in one will affect others, requiring the total
system to adjust to some new equilibrium. Systems
analysis, then, implies an understanding of each component and how it relates to the total system, so that the
overall effects of changing a particular component may
be predicted. Fundamentally, in water resources planning
it involves identification of objectives along with associated boundary conditions, and then a translation of
these objectives into optimal plans for development. 55
To choose among alternative courses of action, an
objective function defining the combination of objectives, their relative weights and form, must be developed
as a guide to optimal design. The decision problem of
system design, then, is to maximize the value of the
objective function, subject to limitations imposed outside the system (constraints) and to the production
function, which expresses the relationship between
resource inputs and resource outputs.
As described by- Hufschmidt, systems design, in
essence, consists of three fundamental relationships C\nd
their application to the system-the cost-input functiQn,
the benefit-output function, and the output-input
function. The cost-input function expresses the response
of cost (capital or operating, maintenance, and repair) to
resource inputs. The resource inputs are, for instance, the
goods and services required to build a structure. The
benefit-output function expresses the response of gross
benefits to output of goods and services from the system.
And the output-input or production function expresses
the relationships between resource inputs and the output
of goods and services that result. An optimal design can
be obtained by manipulating or combining these functions mathematically or graphically to meet certain
forma I cond itions. 56
Because of the close system interrelationships
which characterize the production function and the large
nu mber of alternative so Iutio ns to be consid ered, th e
tools of operations research may be used to advantage.
The theory and application of mathematical models
(linear, nonlinear, and dynamic programming) and simulation techniques are useful in water resource system
design.57 Hufschmidt has described several new computer
oriented techniques which are being developed for the

54Hufschmidt, "Field Level Planning ... " p. 14S.
55Bagley, "Interdisciplinary and Systems ... Planning," p.

5.
56Hufschmidt, "Field Level Planning ... ," pp. 151-152.
57/bid:,p. 154.
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planning process?8 McLaughlin has suggested the use of
Iinear programming as the most rapid and easily used
method for the preliminary screening of alternatives.59
While the use of linear programming requires many
simplifying assumptions, these assumptions are no more
restrictive than the limited amount of information
available at this stage. For the final phase of the planning
process, he suggests the use of simulation methods with
various techniques of sampling and search.
The uses of systems analysis techniques in analyzing physical and economic performance of existing and
proposed river basin developments have been increasing.
Until recently these uses were concerned mostly with
water quantity; now a start has been made to broaden
the application of such techniques to include environmental factors?O
After the engineers and economists weigh the
benefits and costs and select the optimal design by
whatever techniques employed, it should be remembered
that this does not complete the planning process. The
final stage involves consideration of the recommended
alternative or alternatives by the public through the
pol itical process.
Although planners (engineers, economists, and
others) are an integral part of the decision-making

They should not prejudge the relative importance of the
obiectives of numerous qrouos interested in the decisions.61 When the objective has been established by those
in authority, relevant disciplines should be able to supply
appropriate information to ach ieve the objective. When
the objective is not specified, the planners may have to
assume alternative objectives. It may be possible to
eliminate some things that all interests wish to avoid, but
when value conflicts prevail, the alternative plans should
bring these conflicts into sharp focus. They should not
be submerged in the plans.
Plan formulation studies require a variety of
expertise. Civil engineers, economists, lawyers, biologists,
computer programmers, and others all have a place.
Either the planning agency must have the required
expertise in-house, or the agency must arrange for that
which it doesn't have with universities, consulting engineering firms, and other agencies. In the latter cases, the
planning agency at least should have sufficient professional skill or capability to properly guide, coordinate,
and evaluate the work of others.

Many states are having difficulty in recruiting and
retaining required professional help.62 Salaries, training
programs, administrative regulations, and other factors
bear on the problem. Two of these factors-salaries and
training programs are investigated in this study.

process, their activity should not be substituted for it.

58Ibid., pp. 154-162.
59 Ronald T. McLaughlin, "Structuring the Planning of Water
Resources Systems," (paper presented at I nternational Conference on Water for Peace, Washington, D.C., May 23-3'1,1967), p.
1.

60Hufschmidt, "Environmental Aspects of ... Planning," p.
328.

61 Emery N. Castle, "Criteria and Planning for Optimum
Use," Land and Water Use: A Perspective, ed., Wynn Thorne
(Washington, D. C.: American Association for Advancement of
Science, 1963), p. 300.
62 See Table 24, page 182.

CHAPTER 2
THE ORGANIZATIONS IN FIFTY STATES

Organizational Structure
The Council of State Governments in 1957 found
that major state water agencies in 20 states were
developing overall state water plans or coordinating
individual agency plans. 1 This finding was based upon
response to questionnaires which were sent out to state
agencies, and upon information from annual reports and
state blue books.
Since one state, Rhode Island, had two agencies
with this function, there were a total of 21 different
organizations shown !n the report having an overall water
planning function. These c~n be separated generally into
~ix categories:
Department of Water Resources
Department of Public Works
Independent Water Board or Commission 11
Division within Department
6
Division under Board
State Engineer
21
Although some of these agencies had direct program admin istrative authority, usually their study, advisory, and recommendatory powers were much broader
than their direct powers. Unified planning and coord inatioll yvere fairly circumscribed in many, because each had
been created to meet specific problems.
In all sti;ites variQus agencies planned in connection
with their own programs, and sometimes developed basic
data essential for an overall plan. More than one agency
in some states had authority to develop or participate in
developing unified water resources plans, and considerable progress was made toward gathering and analyzing
the necessary basic data. What was needed generally was

1Council of State Governments, State Administration of
Water Resources (Chicago, Illinois, 1957), pp. 3844.

an agency with capability and authority to correlate and
coordinate the separate elements. 2
In 1967 either state law or the governors of 49
states had designated an agency for comprehensive
planning of water and related land resources under the
terms of the Water Resources Planning Act of
1965. 3 These organizations may be divided according to
their structures at the decision-making level into two
general classes: line and board. 4 Eighteen are line organizations with a single top administrator, while the
remaining 31 are governed by various forms of boards.
Since there is considerable variation in makeup or
configuration of structure under each of these classifications, further division is necessary for discussion. First,
with respect to the line organizations, all but two of the
18 have policy or advisory boards. The heads of 11 line
agencies have cabinet level status, while the remaining
seven are separated from the governor in line of
command by at least one higher-level administrator.
With respect to boards, a basic difference exists in
the presence or absence of operating state agency
representation. Thirteen boards are composed of public
members with no representation at all of other state
agencies; three are entirely ex officio with no public
representation; and the other 15 are mixed. The number
of members and the types and terms of appointment
vary; however, most appointments are by the governor
with the consent of the Senate. And most of the terms
are staggered. Balanced political party affiliation is
required on only three boards. 5

2'bid., p. 35.
3-rhe designated agencies as of August 7, 1968, are listed in
Table 16, p. 171.
4 Data on organizational structure for the designated agencies are shown in Table 17, p. 172. Please refer to this table in
connection with the discussion on organizational structures
which follows.
5 This does not include policy or advisory boards to line
organizations. Three of these also have balanced party affiliation.

16

Policy or Advisory Board (Total 16)
for Line Organization

The information on organizational structure may
be summarized as follows:
Line Organization (Total 18)

States
With Pol icy or Advisory Board
Without Policy or Advisory Board
Cabinet Level
Within Agency

States
16

Public Members Only
Ex Officio Members Only
Mixed
Balanced Party Representation

2
11

10

2
4
3

7

Board Organization (Total 31)

Public Members Only
Ex Officio Members Only
Mixed
Balanced Party Representation

13

3
15

3

The designated agencies may be classified in
another way, according to function. Although the
distinction is not completely clear in every case because
of the different combinations of functions, the state
agencies may be generally separated under five categories
as follows:

States Classified According to General Function of Designated Agency

Central
Planning

Consolidated
Natural

Ca.
III.
Me.
Minn.
1\1. H.
Tenn.

Alaska
Calif.
Conn.
Hawaii
Ky.
Nev.
Ohio
Utah
W. Va.
Wis. Miss.

Water Resources
Agency

Ariz.
Colo.
Del.
Ida.
Iowa
Kan.
Md.
Mass.
Mich.
Miss.
Mo.
Mont.
N. J.
N. M.

Powers
All of the designated agencies except one were
established by legislative act. The exception is the State
Engineer of Wyoming, whose office was authorized in
the State Constitution.

6 Department of Public Works.
7 Planninq and I ndustrial Development Board.

N.Y.
N.C.
N. Oak.
Okla.
Ore.
Pa.
R. I.
S. C.
S. Oak.
Tex.
Vt.
Wash.
Wyo.

Conservation
Agency

Other
Agencies

Ark.
Fla.
Nebr.
Va.

La.
Ala.

Most of the agencies have powers to employ staffs,
enter into contracts, and participate with the federal
government in projects. 8
About half of the state agencies designated for
comprehensive planning also have regulatory powers. Ten
have both pollution control and water use regulation
along with planning. Sixteen have powers to regulate use

8 See Table 18, p. 175.
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(water rights) but not pollution control, and three have
authority for pollution control, but not for use regulation.
Twenty can construct and operate projects, but
only 11 of these have authority to issue bonds for
financing, and only 16 have power to appropriate water.
Four other state agenci~s which do not construct
projects, however, do have powers of appropriation. The
powers $hovvn in Table 18, page 175, might be summarized as follows:
Regulatory Powers of Planning Agency
State
Agencies
None
Both use regulation and pollution control
Use regulation only
Pollution control only

20
10
16

3

Other powers of planning Agency
Construct and operate projects
Issue bonds
Appropriate water
Finance local projects

20
12
20
24

Organizational Development
Over recent years special commissions have studied
water resources administration in various states. In the
late 1940's and early 1950's, reports on state organizational efficienGY ("Little Hoover Commission" reports)
deplt with the administrat!on of water resources as a part
of the larger problem of general state government
organ ization.
From 1953 to 1957, over half the states created
special study commissions to investigate water rights
problems and the physical aspects of state water resources. Many of these commissions also made recommendations for administrative changes. 9
Most of the recommendations of these study
commissions agreed upon the need to simplify the
existing water resources organizations by (1) eliminating
duplication of functions among agencies, (2) providing a
more logical grouping of functions, and (3) facilitating
coordination of various aspects of state water programs.
, 9 Council of State Governments, State Administration of

Water Resources, p. 59.

Proposals to achieve these general goals can be divided
into three categories: (1) creation of a planning or
operating agency with independent status, (2) consolidation of major water functions in a division within a
department of natural resources, and (3) creation of a
coordinating board or council, without consolidation of
the separate resource agencies. 10
By 1957 all of the proposals had been considered,
and several states enacted legislation in 1955, 1956, and
1957 to reorganize water resources administration. 11
Since 1957 there have ensued more reorganization
studies and legislation. The developments can be traced
by referring to the water resources sections in the
editions of Book of the States published after 1957. 12
The forms of organization which were in existence
in 1967, at least for the agencies designated to do
comprehensive water resources planning, have been
classified. 13The date of the most recent major reorganization of each of the designated agencies is shown in Table
21, p. 179. One agency has been in existence since 1890
(Wyoming), while at the other extreme, 11 agencies have
had major reorganizations since 1967.
The age of the present organizational arrangement
for an agency is not necessarily a good indication of the
stage of development of the comprehensive water planning program. In California where the planning program
is probably the most advanced, and where statewide
planning has been going on the longest, there have been
many reorganizations, the most recent of which was in
1961 when the Resources Agency was created. 14
Programs in several states are just getting started.
Thirteen states reported no expenditures at all for
comprehensive water resources planning in 1965, and
over half of the states spent less than fifty thousand
dollars in that fiscal year for this purpose. 15
State-level Coord inatio n
Many departments of state government are concerned in one way or another with water resources

10 Ibid.
11Ibid., pp. 62-63. A summary of the legislation for this
period is presented in this reference.
12 Council of State Governments, Book of th~ States, XII,
XIII, XIV, XV, XVI (Chicago: 1958-1967).
13See Table 17, p. 172.
14 California, Statutes (1961), Ch. 2037.
15See Table 22, p. 180.
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development. Fish and game, recreation, public health,
conservation, public works, and a few others are usually
most directly involved. Close coordination is vital to
avoid costly mistakes and to assure the best use of the
available resources in meeting a multitude of needs.

a state water plan.2 0Thirty-seven designated agencies
reported some form of cooperative arrangement with
universities in their planning efforts in 1967. 21

In the applications for comprehensive water resources planning grants for fiscal year 1968 from the
U.S. Water Resources Council, the states indicated
varying numbers of participating agencies in their planning programs; the range was from one to 20.16 No
doubt, the interpretation of the meaning of participation
was not uniform among the states. The fact that some
state agencies indicated only one other agency participating, does not mean necessarily that they are not
coordinating with others. On the other hand, the
participation of some of the 20 agencies listed for one or
two states is probably nothing more than coordination.

lVIany states are participating with federal agencies
in regional and river basin studies in a variety of
institutional arrangements. 22 Half the states belong to
federal interagency basin committees, and five of those
belong to more than one. 23 Four river basin commissions, involving almost half of the states, were established in 1967 under the provisions of the Water
Resources Planning Act. 24

Twenty-three of the designated water resources
planning agencies indicated that state interagency coordinating committees are being used in their states for
coordination. And three others revealed plans for forming such committees soon. 17
In 1967, 48 states had central planning agencies
which, if functioning properly, should play the prime,
central coordinative role in the states.18 It is not within
the scope of this research project to determine to what
extent these agencies are functioning except in the five
states selected for this study. Incidentally, six of the
agencies designated for comprehensive water resources
planning in 1967 were central planning agencies. 19

Federal-state Cooperation

Only one federal-state compact commission for
river basin management has been created to date, but at
least three others are being seriously considered. The
Delaware River Basin Commission was established by
compact of four states and the federal government in
1961. Federal-state compacts for the Potomac, Susquehanna, and Hudson are under consideration by the Water
Resources Council and concerned federal and state
interests. The states in the Delaware compact and those
affected by the three proposals are as follows:
Delaware River Basin Compact
Delaware
f\lew Jersey
f\lew York
Pennsylvania
Hudson River Basin Compact
New York
f\lew Jersey

The universities within each of the states are a
valuable source of expertise in many of the disciplines
required for comprehensive water resources planning.
Water resources research institutes established in each of
the states and financially supported in part under the
provisions of the Water Resources Research Act of 1964
are a particularly valuable asset to the state in developing
and making available both professional talent and technical facilities.

Potomac River Basin Compact
lVIaryland
Pennsylvania
Virginia
West Virginia
District of Columbia

In several states, these institutes are assisting and
cooperating with the agencies responsible for developing

Susquehanna River Basin Compact
Maryland
New York
Pennsylvania

16 Refer to Table 20,
17 Table 20, p. 178 .
18 The National Governors' Conference, Report of Committee on State Planning, A Strategy for Planning, Washington,
D.C., October 18,1967, p. 7.
19 Council of State Planning Agencies, Official List of State
Planning Agencies, Washington, D.C., November 15, 1967.

20 U.S. Department of the Interior, Office of Water Resources Research, 1967 Annual Report, December, 1967, pp.
178-181.
21 Table 20, p. 178.
22 Background information on this subject is presented in
Appendix B.
23Figure 1, p. 19, and Table 19, p. 177.
24Figure 2, p. 20, and Table 19, p. 177.
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Figure 2. Water Resources Council, River Basin Commissions. Boundary information, courtesy of the Water Resources.Council.
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Although the interstate compact commission is not
a federal-state organization in the sense that the federal
government is a signatory party to the agreement and
subjects certain of its powers to the commission, the
commission must have congressional sanction if its
powers go beyond certain limits, and it usually has a
federal representative. Thirty-seven states are members of
river and lake interstate compact commissions, and some
states are in as many as six. 25

1965.28 A fourth of the states spent nothing'. About
two-thirds spent less than fifty thousand dollars, which if
measured in terms of manpower or staff would be only a
handful of people. After considering overhead, if this full
amount were spent, and it wasn't in many cases, it would
be about enough to pay a director, one or two planners,
and a secretary, Only 12 states spent over a hundred
thousand dollars, and just one state spent more than five
hundred thousand.

Type I studies described in Appendix B are under
way in most of the states. Again, some states are affected
by as many as three or four. Studies in progress in 1968
are shown in Figure 3.

Per capita figures and percentages of total expenditures do not have a significant relationship to the
planning effort. States with few people and relatively
small amounts of revenues and funds available often have
just as many and as critical water problems as do richer,
more populated states. Nevertheless, it is interesting to
note that most of the states spent less than ten cents per
capita for comprehensive water resources planning in
fiscal year 1965. Only four states spent more than th is
amount. The percent of total expenditures applied to
comprehensive water resources planning by those states
which had programs ranged from about 0.001 percent to
0.076 percent, with most states closer to the lower
figure.

The regions in which 15 Type II studies were in
progress in 1968 are shown in Figure 4.
Many states are now or recently have been engaged
in other cooperative studies of different kinds with
federal agencies, including the Type III and Type
IV 26 studies described in Appendix B. The states also
assisted in preparation of the First National Assessment
by the Water Resources Council. 27

By 1967, with the advent,of matching grants under
the Water Resources Planning Act, state expenditures
had increased significantly. All but six states received
grants in 1967, and for those which had active programs
in 1965, increases in expenditures to 1967 varied from
9.9 percent to 3218.0 percent or 32 times. 29 In many
cases increases were only partly accounted for by the
requirement to provide augmented matching funds. It
appears that the financial grants provided by the Water
Resources Council may have stimulated expenditures in
many states beyond that requried for mntching.

Staff and Finances
Water resources planning obviously requires staff,
office space, and equipment. Although arrangements
may be made with consulting firms, universities, and
other agencies for providing various services and facilities
in lieu of having total capability within the planning
organization, it all adds up to a requirement for money.
A measure of a state's interest and involvement in
comprehensive water resources planning is the amount of
money it is expending for this purpose.

All states except one received grants from the
council in fiscal year 1968, but in general there was a
leveling off of expenditures by the states.

In 1965 when the Water Resources Planning Act
was passed, the degree of activity on the part of states in
comprehensive water resources planning varied over a
wide range. A few states had no programs at all for this
function; several had already made a start, particularly in
collecting and analyzing required data; and a few had
mature, well advanced programs. This situation is reflected somewhat in the state expenditures for fiscal year

A survey of state salary and recruiting problems by
the Water Resources Council in August 1967 (revised

i

25Table 19, p. 177. For descriptions of existing interstate
compact commissions see Council of State Governments, The
Directory of Interstate Agencies Report No. MS-69 (Chicago,
March, 1967).
26Type IV studies in progress in 1968 are shown in Figure 5.
27 Bruce Blanchard, Staff Specialist of Water Resources
Council, personal interview in Washington, D.C., June, 1968.

28Table 22, p. 180. In light of the rules and regulations of
the Water Resources Council grant program under Title III of
P.L. 89-80, it was to the advantage of the states to report as small
a figure as possible in 1965. Eligibility and size of grants to some
degree are based upon the state's augmented expenditures for
statewide comprehensive planning above the fiscal year 1965
level. Some planning or activities related to planning which are
going on in the states are not accounted for in these expenditure
figures because they involve state matching funds for other
federal programs and as such were not eligible for inclusion.
Many of these other programs, however, are not statewide or
comprehensive in scope.
29 Table 23, p.181 .
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Cooperative planning under the state-·federal group
in California has been effective in eliminating overlap of
work and competition among the agencies. One of the
biggest advantages in the planning area comes from the
elimination of duplicated effort in the collection of data.
Each agency is assigned specific areas of responsibility.
In the planning and construction of the San Luis
Dam, which was completed and dedicated in 1968, this
state-federal concept of working together was first
demonstrated. "l\lowhere else has the Federal Government cooperated so closely with the government of a
State on so large a development." 27
Recent accomplishments of the interagency group
include joint agreements on single, unified plans supported by all four agencies on the Eel and Mad River
Basins and the west side of the Sacramento Valley~ A
study plan nearing completion for the Eel and Mad River
Basins defines the planning responsibilities, control dates,
and the relationship of activities to be performed by each
of the four member agencies.
Under the direction of the California State-Federal
Interagency Oroup, a Framework Study Committee,
consisting of representatives of 18 federal agencies and
nine state agencies is carrying out a comprehensive Type
I study, such as described in Appendix B.
The study committee, which meets infrequently
and considers primarily policy matters, acts as a steering
committee providing guidance and reconciling major
problems of the framework study staff. The staff is
responsible for on-going operations, and nine technical
subcommittees have been established to conduct functional aspects of the study. The staff and subcommittees,
like the committee, are interagency in composition.
Much of the work being done for the framework
study is the same as that required for the statewide plan.
Flood control studies and water quality studies under the
Framework Study Committee, are in greater depth and
detail than state studies to date, so are of much benefit
to the Coordinated Statewide Planning Program. In turn,
in other areas where the state has done much, the
statewide program provides essential information for the
guidance of the federal framework studies. A large part

27 Stewart

L. Udall, Exerpts from

Remarks of the SGcretary

of the Interior at the Dedication of the San Luis Dam, Los
Banos, California, April 20, 1968.
28 California State-Federal Interagency Group, Joint U.S.California Water Development Planning (Sacramento: California

State-Federal Interagency Group, 1966), p. 2.

of the state efforts have been oriented so that resu Its will
fit the framework study needs. And, since much work
has already been done by the state, present efforts are
concentrated in acquiring data to fill gaps where information is insufficient.
Before passing on to other aspects of federal-state
cooperation, one should take special note of the
leadership role which the state has in the State-Federal
Interagency Group. The chairmanships of both the
Interagency Group and the Framework Study Committee are held by the California Department of Water
Resources. While the federal agencies operate throughout the state, they are organized and subdivided for
administrative purposes so that no one unit or division
completely covers the state. Overall coordination, therefore, can be most effectively provided by the state if
state personnel have sufficient stature and prestige. It is
significant that California has provided the money and
the people necessary to accept this responsibility.
As shown in Figure 1, page 19, California is a
member of the Pacific Southwest Interagency Committee
which is under the aegis of the Federal Water Resources
Council. Four framework study regions, including the
one for California, are recognized in the Southwest by
the council. The Pacific Southwest Interagency Committee will take the framework plans from the four
regions and compile them into an Analytic Summary
Report for the Southwest.
Western States Water Council
At the Western Governors' Conference in 1965, the
governors of 11 Western states created, by resolution, the
Western States Water Council for the avowed purpose of
effecting cooperation among the member states in
planning water resources development. 29
The council was set up to deal with some of the
water resources planning problems of the west on a
regional basis. It is felt that some problems need to be
dealt with by all of the 11 western states acting together.
The establishment of framework study regions and the
creation of the Pacific Northwest River Basins Commission, which is restricted to planning considerations
within its own boundaries (no interbasin transfer
studies), have not filled this need.
One of the things that keeps the states united in
this organization was reported to be the fear of federal

29 California, Advisory Committee on Western States Water
Planning, 1967 Annual Report (Sacramento: Assembly of State
of California, 1967), p. 1.
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domination. The council provides the states with a
united front in dealing with the problems of the west.

By 1967, a total of $22,000,000 had been provided in
loans and grants for local water project development. 33

Each of the 11 states is represented on the council
by three delegates. For California, they are the Director
of the Department of Water Resources, the Chairman of
the State Senate Water Committee, and a delegate chosen
at large. The California Advisory Committee on Western
States Water Planning composed of a representative from
the State Senate, the State Assembly, the California
Water Commission, and four members at large appointed
by the Governor advise the Governor and his administration on regional water matters.

The Department of Water Resources has four
district offices in different areas of the state, which
facilitate coordination with local organizations in the
Coordinated Statewide Planning Program. Coord ination
with water districts, municipalities, and other local
organizations is effected by the department's district
offices. Opportunities are provided for representatives of
local organizations to come in and voice their complaints
and desires with respect to the planning program, and the
district staffs actively approach local organizations about
the wishes of their members.

The council, which meets quarterly, completed and
unanimously adopted in 1967 "Principles, Standards and
Guidelines" to govern interstate planning. Actual
regional planning studies of requirements, available resources, developments, and implementation arrangements are contemplated in the future. 30
Local relations
The Summary of California Water Service Organizations, published in 1966, lists and describes 29
different types of local water agencies in California. 31 The
purposes described for most of these do not include
water development; however, county and metropolitan
water districts are two local agencies that have such a
purpose, and there are others. Some of California's
earl iest water resources planning and development was
done by the cities of Los Angeles and San Francisco out
of necessity to obtain adequate supplies.
The state has assisted in local water development in
recent years by providing loans and grants to local public
agencies for water development purposes. From 1963 to
1966, for instance, the Department of Water Resources
disbursed the following sums annually under the DavisGrunsky Act for financial assitance to local agencies: 32
1963 - $3,872,000
1964 - 3,892,228
1965 - 6,744,463
1966 - 4,811,991

30 W. Don Maughn, Chief of I nterstate Planning Branch,
California Department of Water Resources, personal interview,
Sacramento, California, April, 1968.
31 University of California, Giannini Foundation of Agricultural Economics, Summary of California Water Service Organizations (Berkeley: California Agricultural Extension Service, 1966),
pp.3-21.
32California, Department of Water Resources, Annual Report of the Chief Engineer (Sacramento: Department of Water
Resources, 1963-1966).

lVIore detail on the department's four district
organizations is presented later in this chapter under the
headings of Public Participation and Plan Formu lation.
During the late 1940's and early 1950's, 10 local
reconnaissance type planning investigations were conducted under the former State Water Resources Board.
I n these, the state cooperated with local interests on a
50-50 matching fund basis. Also, in the 1950's a number
of such investigations fully financed by the state were
u nd ertak en.
Because of fund limitations and the wish to
encourage local participation in the planning and development of water resources, the Department of Water
Resources has adopted a policy that no further preliminary investigations of th is type will be started without
50 percent local financing.
Public Participation

The four districts of the Department of Water
Resources, which cover the state in area, provide an
opportunity for public participation in the planning
process at the local level. Each district office plans for its
area-makes projections, inventories local resources, and
determines need for supplemental water. After a preliminary report is prepared, the district office conducts a
public hearing. The comments received at the hearing are
then considered in a review of the plan, and necessary
modifications are made. Eventually the district plan is
incorporated in the statewide framework plan.
As previously mentioned, opportunities are provided during planning at the district level for local people

33 Alfred R. Golze, "Comprehensive Water Development in
California," (paper presented at International Conference on
Water for Peace, Washington, D.C., May 23-31,1967).
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to come in and give their views. The district staff also
actively seeks local response by talking to the officials of
municipalities, water districts, and other local organizations about their wishes.
Although the district offices do not have formal
public information services, there is a small public
information office within the department at the state
level which publishes a large number of brochures,
reports, etc., and these publications are given wide
distribution.
An opportunity for local public participation,
particu larly in matters of policy, is provided by the
California Water Commission. About half of the commission's regular monthly meetings, which are all open to
the pub Iic, are held at different locations th roughout the
state, providing a forum for airing local problems.
The membership of the commission constitutes
another avenue of public participation. Although the
members are not appointed from specific regions of the
state, the California Water Code, Section 152, stipulates
that they are to be so appointed as to afford representation of all parts of the state insofar as it is possible.
In addition to its regular meetings, the commission,
on its own initiative, conducts public hearings throughout the state. In these hearings it considers such subjects
as flood plain zoning, recommended changes in legislation, policies for statewide water development, etc.
These hearings enable the members to become aware of
public sentiment and enhance the commission's advisory
role with the Department of Water Resources.
Plan Formulation
Method

The general long-term objective of California's
water resources planning is to develop optimum plans
which will lead to projects for satisfying the state's
increasing water needs. This is accomplished through the
following general types of activities:
1. Evaluation of (a) the availability of water
resources, and (b) the demand for water and associated purposes of flood control, recreation, fish and
wildlife, and power throughout the State.
2. Planning for future projects to meet the
increasing demands.
3. Assistance to local agencies, through various
statutory programs and through the development of
plans for local implementation.

4. Furtherance of State interest in federal
agency planning activities through review of federal
reports and coordination with the federal agencies
34
operating in California.

The water resources planning program of the
Department of Water Resources in California is outlined
in Appendix D and will not be discussed here. However,
in general terms, water planning in California could be
considered in three echelons with the California Water
Plan being the broad concept, the Statewide Planning
Program at the next step below, and the Advanced
Planning Program, which involves specific project feasibility studies, at the bottom.
The policy is to make the district offices of the
department responsible for as much of the planning work
as possible. As previously mentioned, each one plans for
its own area, making projections, inventories, etc., and
the district plans are eventually incorporated in the
statewide plan.
There are generally three branches in each district
office: a Planning Branch, a Special Activities Branch,
and a Data Collection and Operations Branch. The
Planning Branch conducts local area reconnaissance
investigations involving mostly engineers. The Special
Activities Branch employs engineers, geologists, economists, and specialists from other disciplines in planning
studies connected with the Statewide Planning Program.
The Data Collection and Operations Branch provides
data for support of the studies, and also engages in
operation's activities.
Although conventional techniques are used in
actual planning studies, the department is interested in
the development and implementation of new techniques,
such as those of operations research. Under the program
designated: "Advanced Techniques for Water Development," $42,000 is being spent annually to:
(1) stimulate interest at research centers (universities, etc.) in the development of new methods
which will have a direct beneficial application to
departmental problems, (2) investigate and report on
new methods that may be applicable, and (3) aid in
the implementation of new techniques. 35

I n light of the significant effect that improved
techniques could have in achieving efficient development
through the planning process, it is commendable for the
Department of Water Resources to have such a program.
3 4 California,

Department

of

Water

Activities of the Department . .. , p. 3.
35Ibid., p. 17.

Resources, Planning
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I n fact, with an annual overall expenditure for water
resources planning of approximately 10 million dollars, it
might well consider spending more for this purpose.

Staff
The Department of Water Resources has a very
strong technical staff. It has been built under the State
Civil Service system over several years, and has grown
from a size of approximately 500 in 1956 when the
department was organized to almost 4,500 in 1967.
During this period, the number of authorized positions
has always exceeded the number filled. For instance, in
1967 the authorized number of positions was 5,354.
Prior to the establishment of the department in
1956, the technical planning staff was in the Division of
Water Resources, Department of Public Works. This staff
went to the new department when it was created.
The department has not had serious staffing
problems; however, recruitment of people trained and
experienced in electrical power development was reported to have been difficult. In some instances it has
been necessary to recruit on a nationwide basis to fill
critical vacancies. Incidentally, everyone is h ired through
an exami nation process.
In connection with the recruiting program, semiannual recruiting trips to the major universities and
colleges throughout the country are made to hire
graduates. A man from the planning staff is assigned to
go as a member of a team formed under the Personnel
Department.
Civil engineers are the backbone of the staff, and
there is a strong incentive for them to become registered.
They can only advance to the third engineering rating
above the bottom without registration. With reference to
Table 1, which shows the professional classifications of
the department used in water resources planning, all
engineers at and above the associate engineer level are
registered engineers. Of the 260 engineer positions which
were filled, 131 were filled by registered engineers.
Because of the interrelationships of planning with
other activities of the department, some positions involved in planning are difficult to isolate, and the
breakdown in Table 1 is only approximate. Some of the
positions wh ich are included, such as those in computer
programming and data processing, relate to services
shared with other operations of the department. Professional staff of other departments (Fish and Game and
Parks and Recreation) assigned to water resources development planning are not included in the tabulation.

The State of California has relatively liberal personnel policies and provides attractive pay scales for its
professional employees. This probably accounts in large
part for the little difficulty which has been encountered
in recruiting and retaining a strong staff. On July 1,
1967, the starting rate for new engineering grad uates was
$710 per month. This was the highest of state salaries
reported in the 1967 survey.36 It was somewhat higher
than federal agencies could offer at that time.
A graduate engineer with four years of experience
and registration, could qualify for the associate engineer
level, with a salary range of $950 to $1155 per month.
Again, this is near the top of state salaries reported and
higher, at least on the lower end of the scale than the
federal rate, assuming the Federal GS 12 grade to be
about comparable.
The California State Personnel Board makes surveys each year of salaries being paid in the area and
provides the Governor with recommendations. Increases
in salaries to cover rise in cost-of-living has been about 5
percent annually. Step increases are provided all members of the staff whose performance is standard or better.
In order to improve the ability of employees to
perform their various jobs effectively in accomplishing
the goals of the department, an extensive training
program has been developed. Training is an integral part
of the organization, and managers at all levels are
responsible for it.
The training programs, which are too extensive to
cover in detail here, are outlined in Figure 9. Courses are
conducted within the department and at various other
locations. As an example of the programs offered, the
training program for planning engineers is shown in
Figure 10. A wide range of courses is offered, and an
opportunity for some interdisciplinary training is
afforded by the offerings, as the following four taken
from the Training Catalog illustrate:
Geology for Engineers
Description: A course in the basic principles of
geology which applies to engineering
work in the Department.

Economics for Engineers-20 hours
Description: A course covering the role of economics
in the evaluation of water projects, with
emphasis on techniques used in the
departmental Economics Manual.

36 Ta ble 26, p. 185.
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Table 1.

Professional classifications used in planning for water resources development, 1967, California
Department of Water Resources.
Positions
Filled

Monthly
Salary

Division Engineer
Assistant Division Engineer
Principal Engineer, W. R.
Supervising Engineer, W. R.
Senior Engineer, W. R.
Associate Engineer, W. R.
Engineering Associate, W. R.

1
1
6
18
37
62
32

$1708-2038
1626-1976
1475-1793
1273-1548
1100-1337
950-1155
905-1100

Associate Civil Engineer
Assistant Civil Engineer
Junior Civil Engineer

1
80

950-1155
783- 998
710- 783

Classification

16

Staff Chemical Engineer
Associate Chemical Engineer

1273-1548
950-1155

Senior Sanitary Engineer
Associate Sanitary Engineer

1100-1337
950-1155

Associate Construction Analyst
Supervisor of Drafting Services
Chief Engineering Geologist
Supervising Engineering Geologist
Associate Engineering Geologist
Assistant Engineering Geologist
Junior Engineering Geologist
Staff Seismology Specialist
Associate Seismologist
Supervisor Land and Water Use Section
Senior Land and Water Use Analyst
Associate Land and Water Use Analyst
Assistant Land and Water Use Analyst
Junior Land and Water Use Analyst
Meteorologist III
Flood Assistant Analyst

1
1
260

950-1155
783- 950

1
1
15
26

1405-1708
1273-1548
950-1155
783- 950
710- 783

3
1
~
1

5
10
10

3
1

----L

1273-1548
950-1155
1213-1475
1100-1337
905-1100
746- 905
644- 783
1048-1273
821- 998

31

Supervising Economist
Senior Economist
Associate Economist
Assistant Economist
Chief Engineering Computation Branch
Operations Research Specialist IV
Senior Engineer, Electronic Analog Systems
Data Processing Manager I
(Applied Science)
Supervisor, E. D. P.
Associate Statistician
Associate Data Processing Systems Analyst
Applied Science Programmer III
Assistant Data Processing Systems Analyst
Programmer II, E. D. P.
Applied Science Programmer II
Programmer I, E. D. P.
Applied Science Programmer I

1
4

9
3

-1"7

1213-1475
1100-1337
905-1100
746- 905
1273-1548
1100-1337
1100-1337

1

2
1

3
4

3
7
5
5

--L

998-1213
905-1100
905-1100
905-1100
905-1100
746- 905
746- 905
746- 905
614- 746
614- 746

38
Recreation and Wildlife Resources Adviser
Pollution Bioanalyst IV
Assistant Public Health Chemist
Pollution Bioanalyst II
TOTAL

1
1

3
1

-6400

1100-1337
950-1155
716- 905
644- 783

~
I\)

TYPE
-Interagency------------

CATEGORIES OR
ACTIVITIES

Interagency Mgmt. Devpt. Courses
Cooperative Agency Programs
Readings for State Executives
Governor's Programs for State Managers

-In-Service---------------Departmental-----------

Orientation
Supervisory-Management
Professional-Technical
Safety
Clerical

-Specialized------------

In-state
Out-of-state
College Tuition Refund

-On-the-Job---------------Supervised-------------

On-the-Job Instruction
Staff Meetings
Rotation
Special Assignments
Performance Appraisal
Coaching
Reading Circulation

-Out-service--------------Employee--------------Initiated

Figure 9.

Planned Changes in Job
After-hours Classes
Self Study
Correspondence Courses
Professional Group Affiliation
Membership in Service Organization

Training and employee development activities of California Department of
Water Resources.

Figure 9. Training and employee development activities of California Department of Water Resources.
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Figure 10. The training program for planning engineers in the California Department of Water Resources. Source:
California, Department of Water Resources, Training Catalog 1967-1968.

48

3. Participating in Federal, Federal-State, and
interstate comprehensive water and related land
resources planning, including the work of Commissions created under Title II of the Water Resources
Planning Act.
4. Preparing a comprehensive statewide water
and related land resources plan in harmony with
compehensive planning of other resources of the
State and in light of local, regional, national, and
international water and related land resources plans.
5. Sponsoring conferences, meetings, seminars,
and other informational or educational programs
designed to encourage, stimulate, and develop local,
State and Federal water and related land resources
planning efforts. Preparing and distributing informational brochures, press releases, booklets and other
similar items designed to acquaint all those concerned
with water and related land resources planning with
the activities of the Committee. 5

Policy Definition

The planning process begins in Minnesota with a
high level of generality as embodied in a number of
broad public policy goals that were identified and
recommended by the Governor in his inaugural address
to the legislature in 1967.6 His address included a brief
description of conditions in the state-population and
social trends; developments in agriculture, industry,
business, and commerce; problems in conservation and
development of resources; and public problems of
various governmental jurisd ictions. It also described
existing public policies and present areas of emphasis
(e.g. welfare, education, transportation), outlining
selected priority of problem areas?
Besides articulating the state's long-range development objectives, the Governor's address was intended to:
1. I nform agencies of state government,
business and industry and the pUblic: (a) as to the
nature and direction of the state's economy, and (b)
as to public action programs deemed necessary to
maximize existing resources and to exploit new
opportunities for development.
2. Provide substantive guidance and information to state government policy makers, enabling

5Minnesota, State Planning Agency, Application for Title
III Grant under Water Resources Planning Act of 1965, (P.L.
89-80), FY 1969, p. 7.
6Governor Harold LeVander, Inaugural Address to the 67th
Session of the Legislature, State of lVIinnesota, January 4,1967,
p.1-26.
7 Minnesota, Water Resources Coordinating Committee,
Water and Related Land Resources Planning in Minnesota (St.
Paul: State Planning Agency, 1967), p. 8-9.

them to make decisions based on a "total" picture of
public needs and objectives.

3. Provide for coordination and rationalization
of state programs and program development.
4. Provide a framework
activities ...

for state planning

5. By making decision makers aware of the
restricted framework within which many public
policy decisions are now made, encourage consideration of alternatives for action in solution of public
problems.
6. Serve as a "yardstick" by which public
activities can be measured in terms of progress toward
achievement of long-range goals and objectives. 8

Within the framework of the Governor's statement
of policy, plans identifying goals and objectives more
specifically are to be prepared for each of the broad
functional sectors, such as transportation, education, and
natural resources. The functional plans will, in turn,
establish the framework for various state agency and
individual program plans.
Each agency plan is to be closely related to a series
of long-range program plans prepared for each state
program, such as comprehensive water resources development or highway construction. The program plans,
identifying program goals on a four to six year scale,
would relate individual program efforts to overall agency,
functional, and state goals.
Although it is too early to determine how well this
process is going to work, it is within this framework that
comprehensive water and related land resources development planning is being conducted in Minnesota. The first
series of functional plans is to be completed by 1970.
The executive branch obviously plays a major role
in the formulation of policies and objectives to be used
in planning. This is consistent with the relatively strong
position of the Governor in Minnesota State Government. The legislature has tended to keep the Governor
responsible for the actions and programs of state
agencies.
One avenue for active participation by members of
the legislature in planning policy formulation is provided
by the State Planning Advisory Committee which was
created in conjunction with the State Planning Agency in
1965. 9 It is composed of three members each from the
8 M innesota, State Planning Agency, Application for Title
III Grant, FY 1967, p. 5.
9Minnesota, Laws (1965), Ch. 685, Sec. 5.
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Senate and the House and 11 members appointed by the
Governor. Created solely as an advisory body to the
State Planning Officer, who is the Governor, it meets
when called by the Governor or its chairman.
With respect to the operation of the legislature,
water matters are divided among a number of committees. The Civil Administration Committee handles metropolitan and regional matters; matters of recreation use go
to the House Natural Resources and Recreation Committee; public land matters to the Public Domain Committee; and watershed laws and drainage laws are handled by
the Senate Agricultural Committee. In addition, the
Minnesota Resources Commission, a permanent legislative commission with its own budget, is a natural
resource research organization which has considerable
influence on water matters. 10
Standing committees of the legislature continue
between sessions, which are biennial, to give post audit
to legislation and study new legislative proposals. 11
The water policy formulation process obviously
has not been described in detail, and its implementation
is only in the initial stages. At least, on the surface, it
appears that it may be weak from the standpoint of
public participation. The Water Resources Coordinating
Committee, which has an advisory responsibility with
respect to the identification of objectives, 12 does not
have any public members, except the representatives of
the League of Minnesota Municipalities and the Association of Minnesota Counties. Furthermore, the committee
is not empowered to conduct public hearings.
Although the State Planning Advisory Committee
has 11 public members, they are to advise on a" planning
matters concerning the state, and depending on the
interests of the appointees to the committee, priorities of
matters for their attention, and time availability, water
resources policies may receive little attention. It is
:nteresting to observe that th is body has not been
mentioned as having a significant role in water resources
planning in the applications for Title III water resources
planning grants and other documents describing the
water planning program. The Water Resources Coordinating Committee seems to have the prime advisory role in
this area.

The Governor no doubt has a limited amount of
time for involving himself personally in the development
of policy and objectives for water resources planning.
The same thing to a lesser degree might be said for the
members of the Water Resources Coord inating Committee since they are a" ex officio and have full-time job
commitments in their respective departments. The defining of objectives appears to fa" largely on the team of
specialists in the planning agency and the task force
under the committee. The question is: wi" objectives
formulated by a group of professional planners receive
the support of the public and the state agencies who
must take action to accomplish them. Certainly, official
acceptance of staff and task force recommendations by
the committee would enhance the support received,
particularly from the state agencies. If accepted, a
recommendation would have the force of policy defined
at the department level.
Citizen Advisory Councils composed of approximately 30 citizens from a" walks of life have been
organized in three regions of the state coinciding with
three of the federal-state framework study regions. 13 These councils are kept informed about planning matters and are expected to advise on state as we"
as regional programs. Their advisory function may
provide the element of public participation needed in
policy formulation.
State-level Coordination
1\10 one agency in Minnesota has exclusive responsibility for water resources planning; the responsibility is
scattered among many operating agencies. The State
Planning Agency has been given the responsibility to
provide the interdepartmental coordination needed to
bring the fractional planning of the various agencies
together in a comprehensive planning system.

Since the Water Resources Coordinating Committee has been functioning for only a short time, it is
probably too early to determine how effective it will be.
Nevertheless, one particular feature of the arrangement
appears to be excellent for achieving interdepartmental
coordination-the membership of the committee affords
representation to the major agencies concerned with
water planning and to those with other planning programs related to water planning.
The arrangement also seems to have some weaknesses, one being the lack of powers to effect compro-

10F. Robert Edmond, Consultant to Minnesota Resources
Commission, personal interview, St. Paul, Minnesota, May, 1968.
11 Ibid.
12 Minnesota, Water Resources Coordinating Committee,
Water and Related Land Resources Planning in Minnesota, p. 13.

13William C. Walton, Water Resources Planning Director,
State Planning Agency, personal interview, St. Paul, Minnesota,
May, 1968.
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mise. Having been organized by the State Planning
Agency as a strictly advisory body, it has no power to
adjudicate conflicts which might arise between agencies.
The planning agency does not have this power either, so
the Governor would have to settle disputes personally.
Since the committee is composed solely of ex officio
members representing major agencies, the institutional
interests of the members in their own agencies could
result in ineffective action without power vested in the
committee to effect compromises.
A problem characteristic of ex officio boards or
committees has already been experienced in the operation of the Water Resources Coordinating Committee
during the short time it has been in existence. It has been
difficult for the members, who are heads of major
agencies, to find time to adequately participate in
committee meetings. The committee was organized
initially of department heads so that it would be a
decision-making body, but as a result of the time-squeeze
difficu Ity, consideration has been given to forming a
second echelon group or task force to work out some of
the problems. It was reported, however, that a special
commission of the Governor was making a reorganization
study of state government so proposals for changing the
committee structure were being held in abeyance.
I ntergovern menta I Cooperatio n

With the start of Type I framework studies in the
Red-Souris and the Great Lakes Basins in 1968, the
geographical area of Minnesota was completely covered
by Type I studies in progress. The boundaries of four
Type I study areas encompass different sections of the
state. Two of the studies which have been in progress
prior to 1968 are under the direction of federal
interagency committees. The two started in 1968 are
being directed by newly established river basin commissions (organized in 1967 under the provisions of the
Water Resources Planning Act of 1965).
The first of the federal interagency committees,
the Missouri Basin Interagency Committee, was established in 1945 by the Federal Interagency River Basin
Committee; however, it was approved by the President
and reorganized under a new charter in 1954.14 It was
not until mid-1964 that the federal agencies and 10
states in the basin joined in starting a Type I study. Prior
to that time, the committee had been coordinating other
studies and programs related to water resources development. The following states and federal agencies are
members of the Missouri Basin Interagency Committee:
14 Missouri Basin I nteragency Committee, Charter, November 16, 1954.

Federal Agency

State

Dept. of Agriculture
Dept. of Army
Dept. of Commerce
Federal Power Commission
Dept. of Health, Education and Welfare
Dept. of the Interior
Dept. of Labor

Colorado
Iowa
Kansas
Minnesota
Missouri
Montana
Nebraska
North Dakota
South Dakota
Wyoming

The Missouri Basin was subdivided into nine
subbasins for formulation of the framework plan. Individual plans will be prepared first for each subbasin, and
from these the overall basin plan will subsequently be
formu lated.
Work groups and task forces were organized early
in the study to prepare material for the report and to
formulate the framework plan. A standing committee
and executive work group provide overall direction for
the study.
The chairmanship of the interagency committee
rotates among the federal agencies having membership.
Federal agency personnel also chair the Standing Committee, the Executive Work Group, the other work
groups, and all but three of the task forces. State and
federal agency personnel both, however, have served on
all the work groups and most of the task forces (7 work
groups and 41 task forces) .15
The second federal interagency committee, the
Upper Mississippi River Comprehensive Basin Study
Coordinating Committee, is an ad hoc committee created
for the specific purpose of conducting a Type I frarnework study, and was organized in 1964. The following
states and federal agencies are members:
Federal Agencies

States

Dept. of Agriculture
Dept. of the Army
Dept. of Commerce
Federal Power Commission
Dept. of Health, Education and Welfare
Dept. of the Interior

Illinois
Indiana
Iowa
Minnesota
Missouri
South Dakota

The committee first completed a plan of study
which proposed, among other things, a final report
separated into 17 functional appendixes in addition to
15William C. Walton, Information Pertaining to Water and
Related Land Resources Federal-State and Statewide Planning in
Minnesota (St. Paul: State Planning Agency, 1968), p. 48.
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the main text. Eight advisory committees were organized
initially to be responsible for preparation of eight of the
appendixes. The advisory committees have all been
chaired by federal agency personnel, but both federal
and state agency personnel have been on the working
staffs.
The states have been asked to prepare a specific
part of Appendix 0 in the report, which describes state
water laws and policies, and, in addition, they have
provided some data for the other appendixes.
A Plan Formulation Task Group under the chairmanship of a Corps of Engineer's representative has
prepared an interim report to serve as a pilot format for
studying the water and land resources for each of 17
selected areas of the basin. The group, composed of both
state and federal agency people, is now engaged in the
task of studying the resources, problems, and needs of
each of the 17 planning areas.
Membership of Minnesota in the two river basin
commissions established in 1967 under provisions of the
Water Resources Planning Act, provides an opportunity
for the state to participate with the federal agencies on a
much different basis than that of the past. Whereas the
federal interagency committee organizations are obviously dominated by the federal agencies both in
leadership and financing, in the river basin commissions,
the states have a good opportunity to share in both.
The states are merely invited to participate in the
interagency committees, but in the river basin commissions they have parallel authority with the federal
agencies. The states share in the operating expenses of a
commission on a 50-50 basis with the federal government, and the chairman of the commission is a presidential appointee who represents the federal government
on the commission, but is not an officer or an employee
of a federal agency.
The Minnesota member of the Souris-Red-Rainy
River Basins Commission was elected vice chairman of
the commission by the state members. In this capacity he
is the coordinating officer of the state members, and
consults with the chairman in arranging meetings, setting
report deadlines, organizing subcommittees, etc.
Following its creation in June of 1967, the
Souris-Red-Rainy Commission activated an ad hoc committee in August to prepare a plan of study for
developing a Type I framework plan. The states and
federal agency participants have been organized into 14
work groups to accomplish various elements of the

framework plan. Minnesota is sharing the costs of all of
the 14 work group stud ies and has assu med responsib iIity
for leading one.
The first framework study planning conference of
the Great Lakes River Basin Commission was held in
January of 1968. Since a plan of study was just started at
that time, detailed procedures and staffing arrangements
had not been worked out at the time of this study.
However, it was anticipated that a small highly qualified
commission staff would provide leadership in planning
and in coordinating the efforts of various state and
federal agencies based on the following concepts:
1. Where a si ngle agency is solely responsible for performance of a task or preparation of a
portion of the study, that agency will staff, budget
and execute the study within the schedule and cost
limitations agreed upon.

2. Where several agencies are involved in a
segment of the study, a special task force or work ing
group will be formed and the individual who is most
capable and available to direct the work of the group
will be placed in charge of activities and made
responsible for timely and adequate performance.

3. A member of the Commission staff will
monitor, coordinate, and, if necessary, assist in
expediting the portions of each phase of the investigations, studies, or reports with which he is identified.
For liaison and other purposes, a staff member from
the Commission should be a member of each work
group.

4. For special and some regular but urgently
needed studies, it may be desirable to expedite work
by detailing personnel, on a full time basis for limited
periods, from the several agencies.
5. I n this proposal, the Commission Chairman
would provide principal staff direction. The Secretary
to the Commission would be primarily concerned
with its operation, but in addition, would provide
assistance to the Vice-Chairman for coordination
among the States, serve as business manager and
public information specialist. He would be responsible for administration of office services and for a
public relations program. He would also provide a
journalistic capability. All coordinating and planning
functions of the staff would be centered under the
Oirector of Planning to insure uniformity of coordi16
nation and to focus responsibility for results.

With lVIinnesota participating in four major river
basin planning studies conducted by four different
regional organizations, it is obvious that the state has a

16/bid., pp. 34-35.
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significant challenge in federal-state relations. Substantial
state participation in the numerous work groups and task
forces would require a large staff and a considerable
financial investment.
Rather than attempt to compete in size of staff
and financing with the federal agencies, the officers of
the State Planning Agency hope to develop a small highly
qualified staff of people who can deal with the other
agencies on an equal basis at the decision-making level.
With a clearly defined set of goals for the state and a
good understanding of the problems, it is believed that
this nucleus of experts will be in a position to work out
compromises with the federal agencies and others.
At the present time, the State Planning Agency is
trying to cooperate in the framework studies with a small
staff. The Water Resources Planning Director, who is
employed on a part-time basis from the University of
Minnesota (40 percent of his time as director in 1967), is
the state's representative on the two river basin commissions and the ad hoc interagency committee. The
Governor is the state member of the other federal
interagency committee.
State participation in the work groups and task
forces has been limited. Work groups occasionally have
gone directly to different state agencies for assistance in
various work assignments in the past. These assignments
are now being made through the Water Resources
Coordinating Committee.
It appears that the state will have a real problem in
trying to participate and keep up with the planning of
these four large federal-state organizations considering
the present size of its planning and coordinating staff.
Emphasis on participation at the highest level, however,
does seem to be a logical approach in light of the
limitations on staff and financing in the state. Since a
great amount of money and effort are being expended in
these planning endeavors, and significant benefits to the
state will result if the planning is properly guided, it is of
critical importance for the state to assure adequate
participation.
Because of the "home rule" provisions of Minnesota law, local units of government have powers independent of the state to make decisions concerning the
development and use of water resources. Although
comprehensive planning of water resources development
probably can be facilitated by taking some of the powers
away from local governments and giving them to the
state, this problem will not be considered here. It is
assumed that the state will cooperate with the local
governments and agencies in planning.

Counties, Cities, and district organizations have
been doing comprehensive development planning for
many years. Under provisions of Section 701 of the
Housing Act of 1954, several plans have been completed
or are in process by counties, municipalities, and regional
organizations. Watershed plans provided for under Public
Law 566 are in progress or completed in 44 watersheds,
and 15 of the 39 watershed districts in the state have
completed and published overall plans for developing
water and land resources.17
Counties, municipalities, and watershed districts
are represented on the Water Resources Coord inating
Committee by the Association of Minnesota Counties,
the League of Minnesota Municipalities, and the Water
Resources Board, respectively. There are no other formal
arrangements for coordination of local organization
planning in the statewide effort at present.
This is an element of the comprehensive planning
program which apparently needs strengthening. It is
unlikely that the indirect representation of the three
groups just mentioned will come close to provid ing
adequate coordination of the many local organizations
involved. Also, the State Planning Agency staff is too
small to provide a great deal of coordination informally.
In this area as in others discussed in this evaluation
of the water planning organization in Minnesota, one
should remember that the program and organization are
new and the problems difficult. A number of significant
steps have been taken to coordinate the fragmented
planning programs in the state, and other improvements
can be expected with time.
Public Participation
Public participation in the defin ing of policies and
objectives for comprehensive water resources development planning was discussed earlier in this chapter.
The three citizen advisory councils set up in three
of the federal-state framework study regions should
facilitate public participation in planning and help to
achieve public acceptance of the plans produced. In
order to keep the advisory councils' members and other
interested citizens informed, minutes of all the basin
commission and basin interagency committee meetings
are widely circulated. Since the citizen advisory councils

17 Minnesota, State Planning Agency, Application for Title
III Grant, FY 1967, p. 7.
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were in the process of organizing at the time of writing,
no information on their composition or operation was
available other than that they are composed of 30
citizens from all walks of life. It was reported, however,
that they are to be kept informed on statewide as well as
regional problems, and likewise advise on both.
As a final point with respect to public participation, it should be noted that conferences are held in
Minnesota to obtain the views of everyone having an
active interest in water resources planning. Such a
conference, sponsored by the Water Resources Coordinating Committee, was held in October of 1967. The
proceedings, published and widely distributed, provide
an excellent source of information to the public on the
water planning program and its problems. 18
Plan Formulation

Method
In order to represent the state effectively in
federal-state river basin planning organizations-to define
its position and protect its interests-the state water
planners feel that a statewide framework plan is essential.
The basic objective of the framework plan is to provide a
broad guide for the best use of water and related land
resources on a statewide basis.
It will not be prepared in sufficient detail to enable
immediate authorization of projects for construction; no
projects will be formulated in the plan. It will, however,
provide a basis for identifying additional comprehensive
studies of subareas or projects to be accomplished
subsequently in connection with another statewide plan
of greater detail and intensity. The statewide framework
plan will be similar to the river basin framework plans
prepared in the Type I studies, and the more detailed
statewide plan will be comparable to those produced in
Type II studies.
The process of formulating the framework plan
will involve:

jected
ments

a determination of the present and pro(1980, 2000, and 2020)
gross requireof the state economy for production of

goods and services that place a demand on water and
related land resources; an assessment of the effectiveness of ongoing programs in satisfying the demands

18Minnesota,

Water

in turn their effect on resource availability;

determination of net demands on water and related
land; an assessment of net resource availability; and
finally, formulation of the plan of development
which would provide a guide for best use or combination uses of the available water and related land
resources in satisfying short- and long-term needs.
Elements of the plan will be delineated by time
periods with goals and costs involved in satisfying
development needs of the State.
Key precepts in formulation of the plan will be:
a) in the future, as the competition for available
resources increases, existing laws could be revised and
management policies adopted in accordance with the
need to implement efficient development and use of
water and related land resources; and b) potential
budgeting limitations imposed by future availability
of funds and the necessity of other programs would
not be a constraint in presenting costs attendant to
implementing the plan of development identified as
being required to meet projected needs. Capital
investment costs of providing for resource development requirements will be estimated in the plan to
indicate the levels of investments required to achieve
development goals. 19

The proposed procedure for formulation is as
follows:
Utilizing

the

state economic and demogra-

phic base study as one of the guides, the requirements of each subregion (including main stems) for
various water related products and services with
necessary adjustments for over-lapping, duplications,
repetitive uses, joint uses, and with a view to
measuring deficiencies and surpluses at specified
times will be summarized. Intra-subregion water and
related land resource development potentials with
necessary adjustments for competitive and/or
changed uses will be summarized. Within each subregion the indicated optimum framework plan of
conservation, development, and use of resources to
satisfy, wholly or in part, the intra-subregional
requirements will be defined and the nature and
extent of deficiencies and surpluses of resource
potentials will be shown. These analyses will encompass all feasible alternatives for satisfying the requirements including no satisfaction and partial satisfaction. The subregional water and related land deficiencies and surpluses will be analyzed to determine
the most practical means of satisfying water or water
related deficiencies, by inter-subregional exchange of
products and services and by adjustments of intrasubregional plans and other likely alternative means.
The development plans and their products and
services for all subregions excluding main stems will
be summarized. Using a hydrologic pattern, the
requirements of main stems (one at a time in

Resources Coordinating Committee,

Papers Presented During Conference on Water and Related Land
Resources Planning in Minnesota (St. Paul: State Planning
Agency, 1967).

and

19Minnesota, State Planning Agency, Application for Title
III G ra nt, F Y 1969, p. 12 .
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downstream order} will be analyzed, taking into
account proposed subregional developments, to determine the extent of satisfaction of requirements in
main streams. I n case of deficiencies, the extent of
acceptability for unsatisfied requirements by structural and non-structural measures will be analyzed.
On the basis of these analyses, main stem deficiencies
that must be met will be treated, when practicable, as
feedback requirements that must be satisfied in
tributary subregions with surplus resources and development potentials. I n some cases, these deficiencies
may need to be analyzed as individual or localized
requirements to determine the most practical means
for their satisfaction. The subregion or main stem will
be adjusted accordingly. When analyses of main stems
are completed and feedback adjustments in subregional plans have been made, the development program for the state by subregions will be summarized.
I n light of structural and non-structural features of
the plan as identified above and taking into consideration agency policies, responsibilities, and funding
practices, procedures and measures for plan implementation will be identified to be included as
elements of the framework statewide plan. 20

Based on the background information report completed in 1968, the immediate planning tasks related to
the framework plan pertain to:
1. Developing statewide economic and demographic projections.
2. Translating these projections into statewide
needs for water and related land resources.
3. Appraising the availability of resources, including both quantity and quality aspects.
4. Identifying problems.
Next, alternative solutions to the problems will be
generated on a single-purpose framework basis. Separate
solutions for recreation, navigation, flood control, etc.,
will be developed.
Based on these single-purpose solutions, alternative
multipurpose approaches will be formulated from a state
potential viewpoint and tested against national efficiency, regional potential, and preservation considerations.
Finally, a report describing the framework plan
will be prepared.
All of the tasks just mentioned, from developing
economic projections to preparing the final report, are to
be accomplished in one year-Fiscal Year 1969. 21
Without even looking at the organization and staff for

20 Ibid., p. 13.
21 Ibid., pp.10-11.

accomplishing such a job on a statewide basis, one might
well react that it looks like a big job to be done properly
in such a short time.
Since much of the basic planning work has been
done on the Upper Mississippi Basin Type I Study, which
covers most of the state, the projections and other data
for it might be adapted by the state to considerably
reduce the magnitude of its own statewide planning job.

Staff
In line with the State Planning Agency policy to
accomplish the planning with a small nucleus of planners
directing and coordinating other agency efforts, a water
resources planner and secretary constituted the core of
the water resources planning staff as the program got
under way in 1967. 22 By mid-1968 another planner
and two engineering aids had been added.
In one of the first planning tasks-preparing the
report, "Background Information for Framework Statewide Water and Related Land Resources Planning in
Minnesota" -state agencies, university personnel and
private consultants participated. Consultants were used
when expertise was not available on state agency staffs or
work loads of the state agencies did not permit them to
provide the necessary staff assistance.
As a tool to coordinate the planning of different
agencies, the State Planning Agency is developing a
comprehensive statewide management and planning information system. In establishing the system the agency
will:
1. Identify, relate, and categorize existing data and
sources of data within all state agencies.
2. Establish a uniform base for use by all state
agencies in making economic projections, population
projections, etc.
3. Determine the information needs of various
agencies.
Since it is the policy of the State Planning Agency
not to develop a large staff of its own to perform the
various planning tasks but to rely upon the staffs of
operating agencies, the Department of Conservation's
staffing problems were examined in th is study. The
Department of Conservation has several d ivisions, such as
Game and Fish, Forestry, and Waters, Soils, and Minerals, whose functions are closely related to water and
related land resources development planning.

22Table 24, p. 183.
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One of the main complaints voiced in the state
with respect to staffing problems was that state salaries
are not competitive with federal agencies and private
industry. For example, it was mentioned that 24
biologists had recently terminated to accept federal
employment.
A graduate civil engineer with no experience could
start work in the Department of Conservation in 1968 at
a salary of $641 per month, or, if given special approval,
at $694 per month. Both of these figures are above the
state average found in the 1967 survey, though the lower
one is not significantly above it. 23 At either level,
nevertheless, it was reported that there had not been
much success in recruiting new people.
After six months service the newly h ired engineer
in exemplary instances would get a two-step increase to
either $722 or $751 depending on his recruitment salary.
After that, he would receive no further increases until he
became registered. With registration, h is salary range was
from $812 to $1156.
Step increases amount to about 4 percent per year,
but above a certain level there must be special justification.
The Civil Service System under which personnel
are recruited in Minnesota is not tailored to the
requirements of water resources planning. Reportedly, it
was set up to meet the needs of the Highway Department, and does not fit the multid isciplinary needs of
water resources agencies. For instance, there are no
positions for a number of disciplines required, and if
these disciplines are brought in, they must be hired as
civil engineers or geologists. Since there is no provision

23Table 27, p. 186.

for registration of geologists, personnel in th is category
are held in a lower salary range than registered engineers.
A general comment made in the state about the
situation was to the effect that salaries are so low that it
is fairly common for engineers after getting a few years
experience with the state, to leave for better positions
elsewhere. One of the primary factors that keep people
in the Conservation Department, it was stated, is their
dedication to conservation work.
Another possible criticism of the organization with
respect to building a competent staff was leveled at the
method of appointment of supervisory personnel. The
Commissioner of Conservation, his deputy, and assistant
commissioner are all appointed by the Governor to serve
at his pleasure. The commissioner in turn appoints five
division heads. With this arrangement, there is the
possibility of a complete turnover of supervisory personnel every four years if the Governor is not reelected.
There was no in-house train ing program for developing the professional staff of the Department of
Conservation in water resources planning in 1967, and
financial limitations restricted travel of the staff to
seminars and conferences. 1\10 funds were available for
supporting staff personnel in attending classes outside
the organization, such as night school.
It was observed by staff of the Conservation
Department that the use of consu Itants in the in itial
statewide water planning efforts had not provided a
sign ificant opportunity for the department staff to
participate in on-the-job training. With respect to on-thejob training activity, it seems that there would be an
excellent opportunity for state personnel to acquire
training by working with the federal agencies and other
states on the Type I studies which are in progress.
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provide at least technical review of reports in their areas
of competency.
The regional board arrangement is unusual in that
it puts local people in a leading role, with state and
federal agencies providing technical assistance. It appears
to have some significant advantages but may have some
weaknesses too. Although the local elected officials, who
are the policy and decision-makers in an area, make
appointments to the regional boards, they are not
directly involved in board functions after it is formed. As
with any public board, the people who are appointed
have other jobs, so their participation may be limited.
Another feature of the setup which may lead to
difficulty is the division of river basins into several
regions. The intent in the creation of the seven-man
boards and the defining of regions was to serve various
interest groups and at the same time obtain county
balance. Since natural hydrologic basins have been
divided, it will be necessary to coordinate and harmonize
the different regional plans. The statewide coordination
function of the Division of Water Resources may be
made somewhat more difficult by this division.
The Temporary State Commission on Water
Resources Planning in its 1967 report expressed concern
and raised a number of questions about the regional
board planning program:
It ... questioned the slow rate at which counties have accepted the principle of local, grassroots
planning with State aid.
It ... questioned whether the present planning
law is adequate to stimulate local planning on a
voluntary basis.
It ... inquired whether there is need for an
increase in State aid to induce faster planning at the
local level.
It ... raised the question whether the $860,000
State-sponsored comprehensive water resources study
of 1965-66 has replaced the 1959 concept of local
planning.
It ... asked if the Water Resources Commission
is adequately staffed to move local planning any
faster than it is progressi ng today. 19

In its recommendations, the temporary commission noted that the value of regional planning at the

19New York State, Temporary State Commission on Water
Resources Planning, P + D = 2Q, Formula for Water Resources . .. p. 69.

"grass roots" will never materialize until the plans are
implemented. Since the existing boards do not have
development authority and expire upon completion of
regional plans, it was recommended that development
boards be created to design proposed projects and
perform other preliminary work required for construction. 20
One complaint voiced in the state about federal
agency cooperation in local studies was that even though
cooperation had been excellent from the standpoint of
technical study support, some federal agencies still t~nd
to promote their programs or construction projects
independently.
Public Participation

The Water Resources Planning Law of 1959 provided an
essential ingredient which had previously been missing in
the water resources management program in New York
State. It provided for the involvement of local people in
planning the development of their water resources by
establishing a policy of local regional planning. The Act
stipulated that the boards, to be established for the
purpose of administering the planning, must have representation from all the major water users in the region.
These seven-man boards, which represent various
water user interests as well as the local citizenry in
general, are charged with the administrative responsibility of conducting required studies and completing a
comprehensive plan for the region. Two members of a
board are selected at large from the region; the other five
represent special interests:
(a) at least one member shall be representative
of the municipal corporations within the region of
the proposal; and service as a member of the board
shall not be deemed as service rendered to any
municipal corporation;
(b) at least one member shall be representative
of the agricultural and farming interests within the
region of the proposal and shall be actively interested
in the improvement and development of agricultural
and farming processes and techniques;
(c) at least one member shall be representative
of industry within the region of the proposal and
actively engaged or employed in an industrial or
commercial pursuit;
(d) at least one member shall be representative
of groups within the region of the proposal interested
in the needs of fisheries and waterfowl and in forms

20, bid., p. 176.
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of outdoor recreation made possible by the state's

develop a public information program and to recommend

waters; and

ways of achieving public participation in the implementation phase. 23

(e) at least one member shall be actively
engaged in or connected with the acquisition, operation or management of public water supplies within
the region; and service as a member of the board shall
not be deemed as service rendered to any municipal
corporation. 21

Early and intimate participation by local people in
the planning process seems to be assured by the
arrangement. Even the procedure of holding public
hearings in selecting the regional board members provides
an element of public involvement.
A board has the responsibility to keep the citizens
of the region informed of developments in the planning
process, and, in turn, the citizens can express their
desires through the board. According to the procedures
outlined for a board's operation, numerous meetings,
conferences, and public hearings are scheduled in connection with the planning studies. 22

and

In addition to the regular meetings of the board
its task committees, special study conferences

involving the board and all cooperating agencies are held
occasionally during the course of the study to achieve
mutual understanding of the results being obtained. The
conferences provide an opportunity for exchanging
information, and enhance the partner relationship.
Before a comprehensive plan for a region is finally
adopted, the public has an opportunity to review it and
to respond to it. The comprehensive plan report is
published in two editions. The first or preliminary
edition is prepared and submitted for review to the Water
Resources Commission, the cooperating agencies, and the
general public. The second or final edition is published
after the commission has held public hearings on the
preliminary plan, and the plan has been modified as
deemed appropriate and received commission approval.
With respect to achieving public acceptance of the
plan, it is interesting to note that the final task (task 23)
of the work outlined for the task committees provides
for developing a program to inform the general public
about the plan. Task 23, which pertains to the study and
investigation of arrangements for implementing the plan,
includes work assignments for the task committee to

Public participation in water resources planning in
!\Iew York State is not only provided for at the local level
by the regional planning boards, but in different ways,
opportunities for citizen involvement are available at the
state level as well. As previously mentioned, the advisory
members of the Water Resources Commission represent
different water interests outside of government, and
constitute a means of public participation at the policymaking level in the executive branch. These four members are appointed by the Governor with the consent of
the Senate under the following conditions:
(1) One member shall be representative of industry, and as such, shall be employed by a manufacturer or an association representing manufacturers carrying on a manufacturing business within the state and
shall be familiar with matters of water use and control.
(2) One member shall be representative of the
political subdivisions of the state, and as such, shall
be a member of the local governing body of a county,
city, town or village of the state or a person otherwise
employed by such county, city, town, or village, and
shall be familiar with matters pertaining to municipal
use of water and the collection, distribution and
control thereof in relation to real property values and
the public health and welfare.
(3) One member shall be representative of the
agricultural interests of the state, shall actually reside
upon rural lands within the state and actually be
engaged in the operation of such lands for the
production of agricultural commodities or forest
products, and shall be familiar with the use of water
for the needs of agricultural irrigation, drainage, flood
control, and soil erosion.
(4) One member shall be representative of the
sportsmen of the state, and shall be familiar with
matters pertaining to the use of water for the needs
of fisheries and water fowl, swimming, boating,
hunting, fishing and trapping and other forms of
outdoor recreation the enjoyment of which is dependent

upon an

adequate and

available supply

of

water. 24

ment,

On the legislative side of New York State Governthe Temporary State Commission on Water

Resources Planning, before its expiration in 1967, also
provided opportunity for public participation at a high
level. Through its various committees, sub-committees,
panels, and groups, there was opportunity for a wide

21 New York State, Conservation Law, Art. V, Pt. V, Sec.

437.
22New York State, Water Resources Commission, Program

for Cooperative Study . .. , p. 11.

23/bid., p. 23-1.
24 New York State, Conservation Law, Art. V, Sec. 410.
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variety of interests outside of as well as inside of state
government to take part in studies and discussions
related to water resources development planning. The
membership of these bodies included educators, business
executives, local government officials, representatives of
special interest groups, and others. 25
Having a close relationsh ip to a jo int legislative
commission whose membership included leaders of both
the Senate and the A~semply, these advisory bodies were
in a position to have a substantial influence on water
resources development policy. And with their broad
representation of interests, they constituted a significant
element of public participation at this level.
In carrying out its responsibility to help make the
new water resources planning program of the state work
effectively, the Temporary State Commission on Water
Resources Planning immediately, after its creation, began
to promote public understanding. In cooperation with
the Water Resources Commission, and in at least one case
independently, it convened conferences in various parts
of the state to acquaint the public and local government
officials with the new program and the need for the
comprehensive, coordinated approach it embodied. The
temporary commission also issued public education
literature and annual reports which brought planning
problems to the attention of interested people throughout the state,
The comprehensive water resources planning program of New York State and the organization for
accomplishing it have been designed to afford considerabl public participation at both the state and local
1
!eveils. The opportunity at the state level, however,
appears to have been reduced significantly as a result of
the expiration of the Temporary Commission on Water
Resources Planning and abolishment of its several advisory bodies in 1967.
Although local people need to react at some point
in the planning process in the interest of public acceptance of the plans, bringing them in too early may cause
problems. Getting unqualified people involved in the
technical formulation of a plan may result in unnecessary
delays.
The questions which the Temporary State Commission on Water Resource Planning raised in its 1967 report

25 New York S19te, Temporary State Commission on Water
Resources Planning, P + D = 2Q, Formula for Water . .. , pp.
9-18.

with respect to the slowness of local planning may reflect
upon such a weakness in the New York approach. The
local boards are involved in the planning at the beginning
and apparently do concern themselves with technical
matters. Their responsibilities in th is respect are established in the Conservation Law:

I nvestigations and surveys. The board, using the
personnel so selected and employed or retained by the
Commission, shall proceed to investigate, study,
examine and survey the water resources of the region
of the proposal to ascertain the present uses being
made thereof, and to determine the feasibility of their
future development by proper conservation and control measures, to provide a greater supply for, and an
equitable distribution among domestic, municipal,
agricultural, commercial, industrial and recreational
users, to the end that the water resources of the region
shall not be wasted and shall be conserved and utilized
for the beneficial interests of all people of the state.
Particular consideration shall be given to the impounding and retention of flood waters for their future use
and distribution. 26

To keep the board members abreast of progress on
the various study tasks, the task committees are required
to submit technical memoranda and progress reports.
The committees may also be required to make formal
presentations at board meetings.
An education process for board members has been
required in the operation of some of the regional boards,
it was reported. When new members were appointed,
they initially proposed many new ideas on what needed
to be done. After a year or two, however, these same
people, upon gaining an awareness of the complex nature
of the problems, were mollified and assumed a less active
role.
According to one Division of Water Resources
official who has been working closely with regional
boards, the boards have been very successful in obtaining
local cooperation and facilitating coordination between
local, state, and federal interests. Because of the boards,
the local people tend to look upon the regional and
district planning staff personnel with less suspicion than
they would otherwise, and they treat them as experts
who are there to help with local problems. The boards
also provide a valuable mechanism for selling the plans to
the public, the official stated. 27

26 New York State, Conservation Law, Art. v, Sec. 437.
27 Frank Davenport, Regional Engineer, New York State
Division of Water Resources Central Region, personal interview,
Ithaca, New York, May, 1968.
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Plan Formulation
Method

The basic water resources development policy
contained in the Conservation Law includes several
important concepts: 28 (1) planning should be comprehensive and of a far reaching nature, (2) water users
from all segments of society should be joined in a
mUltipurpose planning and development partnership, (3)
local government and local citizens should participate,
and (4) planning should be accomplished along broad
watershed or basin dimensions.
The major immediate goals of the state's water
resources program are:
To provide the basis for wise management of
[the state's1 water resources through scientific planning and equitable regulatory activities.
To establish comprehensive plans for multipurpose development of the water and related land
resources of each river basin and region of the state
through regional and state-federal partnership efforts.
To work as a partner with federal agencies in
formulating comprehensive plans that adequately
reflect New York's interests in interstate river basins.
To fashion programs to implement regional
plans for development of water resources as soon as
they are established. 29

Working within the framework of the Conservation
Law and the policies defined by the Water Resources
Commission, the Division of Water Resources in the
Conservation Department is largely responsible for implementing the state's comprehensive water resources planning program. The division coordinates and participates
in the many water resources planning activities of the
state.
At all levels of planning a conventional, systematic
approach is used. The basic steps, which are outlined in
the New York section of Appendix D for Type I and
Type II State studies, are briefly:
1. Inventory of water resources and in itiation of
economic base study.

28 Edwin L. Vopelak, "River Basin Planning in New York
State," The Fresh Water of New York State: Its Conservation
and Use, ed. by Lauren B. Hitchcock (Dubuque, Iowa: Wm. C.
Brown Book Company, 1967), p. 152.
291\Iew York State, Water Resources Commission, The Water
Resources of New York State, p. 8.

2. Determination of both immediate and long
range water needs for many diverse uses.
3. Study of various alternatives, both structural
and nonstructural for meeting needs.
4. Comparative analysis of alternatives and selection of optimum plan. Formulation of plan includes
cost-benefit studies and social and aesthetic considerations.
Although the conventional approach is used in plan
formulation studies, the division is attempting to develop
new techniques. Its Information and Data Evaluation
Section, though primarily concerned with data processing, is also concerned with systems analysis and the
development of computer program applications. In addition, most of the work done by universities under
contract with the division has been related to developing
new methodology.
To effectively participate in the numerous federalstate, statewide, and local planning programs outlined in
Appendix D, the Division of Water Resources is organized with a central office, three regional offices, and six
district offices. 30 Four more district offices are proposed to be established in the future as new regional
planning boards come into being. The planning studies
are being accomplished cooperatively with other agencies
at the regional and district level with guidance and
substantial technical assistance from the central office in
Albany.
Staff

The Division of Water Resources has a relatively
large planning staff in comparison to most other states;
however, it is not entirely without staffing problems. The
number and types of positions which the organization
had in 1967 are shown in Table 2. Approximately half of
the total personnel are located in the central office, and
half are divided among the various regional and district
offices.
An estimate of long range personnel requirements
is presented in Table 3. The increase in size projected for
fiscal year 1968 was not realized, and this relates to one
of the staffing problems which the division has. The
division requested a large number of new positions in the
budget, but only a few minor positions were authorized.
Some of the leaders in state government have visualized
that the best way to accomplish planning is with private
consultants rather than building a strong staff. This

30Figure 15, p. 60.

Table 2. Professional classifications used in planning for water resource development, New York State Division of Water Resources.

Professional Positions

Grade

Assistant Commissioner for Water Resources
Assistant Director
Director of Public Water Supply Admin.
Director of Water Resources Planning
Associate Hydraulic Engineer
Principal Economist
Principal Water Resources Planner
Senior Hydraulic Engineer
Senior Engineering Geologist
Senior Sanitary Engineer
Associate Economist
Associate Water Resources Planner
Associate Mathematician
Associate Public Information Specialist
Assistant Hydraulic Engineer
Assistant Sanitary Engineer
Sen ior Publ ic Information Special ist
Senior Economist
Senior Statistician
Junior Engineer
Junior Engineering Geologist
Junior Administrative Assistant
Economist
Research Assistant

SG-35
SG-33
SG-33
SG-31
SG-27
SG-27
SG-27
SG-23
SG-23
SG-23
SG-23
SG-23
SG-23
SG-23
SG-19
SG-19
SG-18
SG-18
SG-18
SG-15
SG-15
SG-14
SG-14
SG-14

Salarya

$20,585 - 23,900
18,535 - 21,665
18,535 - 21,665
16,655 - 19,590
13,500 - 16,050
13,500 - 16,050
13,500 - 16,050
11,332 - 13,080
10,895 - 13,080
11,332 - 13,080
10,895 - 13,080
10,895 - 13,080
10,895 - 13,080
10,895 - 13,080
9,194 - 10,670
9,194 - 10,670
8,365 - 10,125
8,365 - 10,125
8,365 - 10,125
7,370 - 8,590
7,065 - 8,590
6,675 - 8,135
6,675 - 8,135
6,675 - 8,135

Number of Persons on
Payroll July 1, 1967

Vacancies Expected
to be Filled in
Federal FY 1968

1

10

2

o
18

4

o
1

24

6

2

1
2

o
4
1

2

aA 10 percent increase in salaries effective in April 1968 is not reflected in this tabulation.
Source: Federal Water Resources Council, Staff and Salary Survey of States, August 1967.
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Table 3.

New York State Division Water Resources -- long- range personnel requirements estimate water resources planning and development.

Occupational Class
- - - - .. _----

-~----.--.--

1967-68

1968-69

1969-70

1970-71

1971-72

1972-73

.. --.--

Journalism

2

Actuarial, mathematics

1

2

Statistics

2
7

3

o
o

1

Economics
Agriculture
Biology
Engineering, civil
Planning, urban

6

8

118

143

146

11

12

13

13

4

5

6

6

8
3
5
8

66

94

114

2

9
3

Management and other prof.

7

9
3

9
3
5
8

8
3
5
8

5

1

Total Professional

81

126

155

171

189

192

Semi -professional

13

19

23

25

26

27

Clerical

38

46

52

56

66

68

TOTAL

132

191

230

252

281

287

Source:

Federal Water Resources Council, State Staff and Salary Survey, August 1967.
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approach, however, has a number of possible d isadvantages: (1) upon completion of the contract, contin uity of
the planning program may be lost; (2) work performed
by contract may be considerably more expensive than
the same work accomplished by an in-house staff; (3)
training benefits from the work experience, which could
be used for increasing the expertise of state personnel,
may be lost to contractor personnel.
The fact that the division is located within the
Conservation Department and must go through the
department's budget director for its funds is another
problem. In competition with other divisions in the
department it may not get the backing it needs. This is
particularly so because the division's staff and resources
are used in support of the Water Resources Commission
water programs, which do not, in a direct sense, uniquely
belong to the Conservation Department.
Another problem pertaining to budgeting is the
lack of coordination between departments. Each department has its own budget, and it is uncoord inated with
that of other departments as far as water resources
activities are concerned. When the comprehensive water
resources planning program was started, an attempt was
made to apportion funds for planning, but it was found
that this could not be done. In New York State it is not
legql to transfer funds from one agency to another. A
coordinated or centralized budget for water resources
programs is needed.
The slowness of bureaucratic procedures and
inflexibility of the state civil service system's hiring
policies also have had an adverse effect upon efforts to
build a balanced planning staff, it was reported. Because
of these factors, the positions in the division are
predominately civil engineering, and not enough engineers have been hired for the key positions. The system,
which was set up many years ago during the depression
of the 1930's when there was an excess of people to fill
positions, has not been changed to meet the vastly
different conditions that exist today. Today, there are
too few qualified professionals to fill the vacancies.
In spite of several pay increases in the last few
years, low salaries coupled with a nationwide shortage of
trained personnel have contributed to staffing d ifficulties. The division has had a number of vacancies over
the years because of an inability to recru it people at the
salaries offered. In past years, recru iting teams have been
sent to universities, but because of relatively low starting
salaries the division could not compete effectively with
private industry for graduates. One feature of the
recruitment program, however, which should be attractive to prospective employees is the payment of moving

and travel allowances to relocate new employees and
their families.
The starting salary offered civil engineering graduates by I\lew York State in 1967 was $7,370 which was
just about average for the states surveyed in that
year. 31 A registered engineer with a minimum of
experience, however, could qualify for a salary of
$11,332, which was near the top for the states. Engineers
in the division have an incentive to become registered
because of the higher grades and salaries made available.
The policy of the Water Resources Commission is
to use consultants to supplement staff efforts. Consultants are used mainly to perform specialized work for
which it is not intended to build staff. However, it is the
division's practice to require that an engineer at the
senior or higher level direct the efforts of contract
consultants on a day-to-day basis. If such an engineer is
not available the contract work is not undertaken.
As evidenced by the planning under the recent
Accelerated Water Resources Program, the Intermunicipal Public Water Supply Program, and the Comprehensive Sewage Study, all of which was accomplished
by contract consultants, it appears that the state relies
rather heavily on consulting firms.
The division does not have a formal in-service
training program; however, it does send personnel to
courses conducted elsewhere, such as the Corps of
Engineer's hydrologic engineering courses in Sacramento,
California. There is reportedly a liberal policy toward
outside course participation. Staff members are encouraged to attend evening school and other courses at the
universities. The state pays up to 100 percent of the
tuition, depending upon how closely the course relates to
the work of the division.
Other training activities available include seminars
conducted by teachers from nearby universities, opportunities to work with consu Itants on special studies, and
participation in technical conferences. With respect to
the last item, the amount of staff participation depends
on the conference location. I\lot too many people can
attend those held at great distances away from the state.
Attendance is usually limited to individ uals presenting
papers or directly involved in committee work. Many
members of the staff, however, are allowed to participate
in conferences held in the state. About 10 percent of the
staff participated for a week in a recent American
Society of Civil Engineers conference in New York City.

31Table 27, p.186.

CHAPTER 6
TEXAS

Organizational Structure
The state's role in water development, exercised
through the Board of Water Engineers, was almost totally
passive prior to 1957. It was only after the actions and
legislation of 1957 initiating a planning program and
establishing the Water Development Board and Fund that
the state became actively involved.
The reorganization of the State Board of Water
Engineers as the Texas Water Commission in 1962 was
the first move toward separating the planning function
from the regulatory function of water administration.
The statute provided for the delegating of administrative
responsibility for planning to a chief engineer, while
retaining direct supervision of regulatory functions
(water rights) under the chairman of the commission.
The complete separation of planning from regulating came in 1965 when the legislature transferred the
planning function from the Water Commission to the
Water Development Board. The Texas Research League
immediately prior to the separation had found that the
commission was hampered in its duties by conflicting
responsibilities for making plans and then ruling on
objections to them. The view that unbiased judicial
proceedings could not be had under such circumstances
was held by a number of leading lawyers, engineers, and
water administrators in Texas. 1
Not all water leaders agreed, however, as some
favored the formation of a single agency responsible for
all financing and administrative matters pertaining to
water. Objections to splitting responsibilities for planning
and development from permit approval were generally
based upcn the contention that power over permits is a
potent tool for obtaining acceptance of water
p!ans. 2
On the other hand, as might be expected,

1 Texas Research League, The Structure and Authority of
State Leadership of Water Development in Texas (Austin: The
Tex.as Research League, 1965), pp. 20-21.
2 Ibid.

regional authorities who had strong programs of their
own were particularly opposed to such a monolithic
arrangement.
The Texas Water Development Board, which now
has the responsibility and authority for water planning in
the state, is a part-time citizen board consisting of six
members appointed by the Governor with the consent of
the Senate. Each of the members of the board must have
at least 10 years of successful business or professional
experience and be selected from the following groups:
one each from the professions of engineering, law, and
public or private finance; one farmer or rancher; and two
from the public at large. Each member thus selected
must also be from different sections of the state. 3
Board members have six-year overlapping terms,
which make them fairly invulnerable to the Governor,
the legislature, or anyone else. Experience in Texas has
indicated that intense political and economic pressures
will inevitably be brought to bear upon an agency which
attempts to provide state leadership in water planning
and development.4
The Water Development Board
with its part-time citizen members not dependent upon
state salaries and having long overlapping terms is
designed to provide some immunity to such pressures.
Texas has long relied on the board form of agency
administration to provide continuity of programs and to
protect professional employees from partisan pressure or
removal. Ordinarily, part-time boards have been employed for administrative purposes, and fu II-time boards for
regulatory or quasi-judicial functions. 5
The Water Development Board with its responsibilities for the Development Fund, comprehensive planning, and other minor activities related to pollution
control and drainage districts has a mixed role in water

3Texas, Revised Civil Statutes, (Vernon, 1948), Sec. 8280-9.
4 Texas Research League, The Structure and Authority of
State Leadership . .. , p. 19.
5 Ibid., p. 22.
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administration. 6 To a minor extent, it has quasijudicial and regulatory as well as administrative functions.

Policy Definition

With the independent administrative structure
these other agencies have-all are governed by boards
with long overlapping terms-the implementation of
policies established by the Water Development Board
that affect such agencies may be difficult. The Texas
Water Rights Commission having supreme and broad
powers for regulating use is another agency not directly
represented, but in a position to significantly affect
policy implementation. Texas, in effect, has several
independent agencies, each responsible for different areas
of water policy; and, since planning and development
span or affect all of them, effective coordination of
policy could be difficult.

The relatively long staggered terms of members of
the Water Development Board should provide for continuity in state water policy and protect that policy from
politically motivated changes. In light of this arrangement the Governor's role in policy formulation may be
weakened. His influence must depend on his prestige,
persuasive powers and, perhaps, more directly on his
limited control of the budget.

Although the independent board structure of the
water agencies constitutes a significant delegation of
authority by the legislature, the lawmakers have been
rather specific in defining policies in some of the laws
they have passed. As early as 1931 in the Wagstaff Act
they established a priority listing of uses for which water
could be appropriated. In later acts other policies such as
the "basin-of-origin" concept have been spelled out.

In the latter case his control is limited because of
the existence of parallel budget offices: one under the
Governor and one under the legislature. State agencies
submit budgets to both offices, who, in turn, submit
separate recommendations to the legislature.

Legislative interim committees are appointed
between biennial sessions of the legislature to conduct
hearings and develop new legislation. The Texas Water
Conservation Association, representing all water users in
the state-industry, municipalities, river authorities, districts, etc.-performs a key role in developing new
legislation, too. The association uses its influence to
resolve differences on proposed legislation before it goes
to the legislature. Participation in high-level policy
formulation by a broad spectrum of interests outside of
state government is apparently made available through
this organization.

With respect to its planning responsibility, which is
completely administrative, the board functions as a
broad policx-making body. The engineering studies,
planning, and coordinating are performed by an independent professional staff under a full-time executive director appointed by the board. The organization of the staff
is shown in Figure 17.

As mentioned previously, the board form of
agency administration is common in Texas, and this may
tend to weaken the Governor's control over state
agencies. This limitation of gubernatorial power stems
from public reaction during the "carpet bagging era"
following the Civil War. At that time there was great
distrust of authority in the executive, state, and local
branches of government.
An element of public participation in defin ing
policy is provided by the citizen membership on the
board and by the public hearings the board is required to
hold throughout the state. On the other hand, other state
agencies concerned with various aspects of water development are not represented on the board, and there
appears to be no formal access for them to have their
interests con~idered in policy deliberations. The Parks
and Wildlife Department, the Soil and Water Conservation Board, and other state agencies with interests in
water development do not have a direct means of
participation.

6Texas Water Development Boarcl, Laws, Policies, and
Programs Pertaining to Water and Related Land Resources
(Austin: Texas Water Development Board, 1968), pp. 34-38.

Discussion of river authorities and other local
agencies which have significant planning and development powers is deferred until later in the chapter under
the heading of Intergovernmental Cooperation.
State-level Coord inatio n
From the beginning of the planning program the
Texas Water Development Board has assumed responsibility for coordinating its activities with other state
agencies concerned with water and related land resources
development. The amount of coordination and the
techniques used have been conditioned by the type of
agency and functions involved.
Most of the arrangements for coordination have
been informal; however, the 1957 Planning Act did
require the State Soil and Water Conservation Board to
designate a full-time liaison man for the Water Develop-

TEXAS WATER DEVELOPMENT BOI\RD
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ment Board to avoid upstream-downstream type controversy. The Soil and Water Conservation Board administers the watershed planning program under Public Law
566. Cooperation under this arrangement reportedly has
worked out well, and has led to joint surveys in which
the Water Development Board, the Soil and Water
Conservation Board, and the Soil Conservation Service of
the federal government work together.
In anticipation of creating a data bank, a mechanism has been set up to have all state agencies report all
studies, data acquisitions, and programs in which they
are engaged. This is a new arrangement; the first
consolidated report or compilation was released in 1968.
Nevertheless, such a system of information exchange
holds promise of enhancing coordination.
Also, with respect to data acquisition, a WaterOriented Data Programs Section has been formed
recently under the aegis of the Planning Agencies Council
of Texas to assure that data collection and retrieval
procedl'res of the various agencies are compatible with
each other. The committee organized to accomplish this
function includes representation from the following
agencies: 7
Texas Water Rights Commission
Texas Water Quality Board
Texas Water Development Board
Texas Highway Department
State Department of Health
Railroad Commission of Texas
Texas Parks and Wildlife Department
Soil and Water Conservation Board
The Planning Agencies Council for Texas is a
formal coordinating body of quite recent origin at the
department level. This body was first established by
legislative resolution in 1965 for the purpose of coordinating plans of various state agencies. In 1967 it was
given statutory recognition in an Act which designated
the Governor to be the Chief Planning Officer of the
State, and established a Division of Planning Coordination within his office. 8
The agencies represented in
the Planning Agencies Council include: 9
Air Control Board
Coordinating Board, Texas College and University System

7 Texas Water Development Board, Application for Title III
Grant under the Water Resources Planning Act of 1965 (P.L.
89-80), FY 1969, p. 3.
8Texas, Revised Civil Statutes (Vernon, 1948), Art. 4413
(32a).
9 Texas Water
1969, p. 2.

Development

Board, Application ... ,

FY

Education Agency
Employment Commission
State Department of Health
Industrial Commission
Department of Mental Health and lVIental Retardation
Parks and Wildlife Department
Railroad Commission of Texas
Soil and Water Conservation Board
Water Development Board
Water Quality Board
Water Rights Commission
Department of Public Welfare
Highway Department
The Division of Planning Coordination is charged
with the responsibility to coordinate the activities of the
Planning Agencies' Council with interagency planning
councils for other functional areas. It is also to serve as a
coordinating catalyst, and encourage needed studies and
planning efforts. 10
Although the division has a small
staff, and an economics group under its aegis is meeting
regularly, it reportedly is not significantly involved in the
coordination of water resources planning at this time.
Granted that coordinative arrangements both
formal and information exist at the state level as just
indicated, the organization seems to lack a means of
adjudicating or resolving interagency conflicts which
might arise. The Planning Agencies' Council has no such
authority, and with the strong independent status of the
various agencies because of their govern ing boards, the
Governor's control also is limited. Voluntary conciliation
seems to be the most likely alternative. On the other
hand, the significant influence a prestigious interagency
board, or the Governor by virtue of his position, may
wield even without statuatory authority should not be
overlooked. And some interdependent action of the
agencies has been provided for in the formulation of the
State Water Plan. For example, the Water Quality Board
reviews the plan for water quality implications and the
Water Rights Commission checks it to assure that
ex isti ng rights are protected.
Intergovernmental Cooperation
Federal-state relations
Cooperation with the federal government to utilize
the full capability available has been implicit in Texas
water planning. 11
Because of the magnitude of the

10lbid.
11Joe G. Moore, Jr., "Texas Water Planning," Address before
Spring Water Conference of

National Capital Section of ASCE

(Austin: Texas Water Development Board, 1967), p. 20.
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water development job in the state, federal participation
financially and otherwise is essential. The cost of water
projects to meet needs in the next 35 to 50 years is
estimated at 10 billion dollars, and the $400 million
presently appropriated for the State Water Development
Fund is only a small fraction of the total financial
resources needed.
Although the state planning staff size and capability have been increased considerably in recent years,
technical support or participation by the federal agencies
will also be required to get the job done. Texas already
has received much from the federal government in
developing the water resources of the state. The Corps of
Engineers and the Bureau of Reclamation together have
completed '(or have in progress) 27 major projects
impounding more than 29 million acre-feet of water.
More than 80 thousand acres are irrigated from Bureau
of Reclamation projects, and 750 thousand have been
protect~d or improved by U.S. Soil Conservation
projects~ 12
Flood control benefits from Corps of Engineer
projects total many hundreds of millions of dollars, and
in addition the Corps maintains nearly a thousand miles
of ship channels in the state. 13
The U.S. Geological Survey has produced maps and
data used in much of the planning and development, and
other federal agencies such as the Federal Water Pollution Control Administration have also been active in the
state.
Planning prior to the U.S. Study Commission
effort, which began in 1959, was accomplished by water
districts, river authorities, and federal agencies operating
independEfntly. ThEl fed~ral government first came into
the water development picture in Texas at the local level
because there was no means for river authorities to
finance projects. 14 The commission study running
from 1959 through 1961 was the first comprehensive
planning effort on a broad areal scale in which the state
cooperated or participated jointly with the federal
agencies. The study area encompassed 62 percent of the
state's area and 80 percent of its population. 15
12-rexas Research League, A Pattern of Intergovernmental
Relations for Water Resources Management in Texas (Austin:

In addition to doing some work for the study
commission under contract, the state was represented on
10 of its task committees. Detailed coverage of the study
commission organization and operation is available in
other documents,16 so will not be included here. In
general, however, the task force arrangement enabled
state personnel to have day-to-day contact with federal
agency and study commission personnel. It provided a
good opportunity for representatives of the different
participating a~enc;ie~ to beco'rle acquainted and gain an
understanding Of e9ch others' roles.
Other significant benefits, including cooperation of
the major federal agencies with each other, came about
in the commission study, and a lot of good planning
work was accomplished.
In river-basin studies and other planning activities
which have followed the U.S. Study Commission program, the state has maintained close coordination with
the federal agencies involved. Meetings have been held to
review the status of programs, discuss investigations in
progress, and consideL the details of particular projects.
The state has participated in some of the studiescontributing help on navigation problems, sizing of
reservoirs, etc., and reviewing preliminary plans.
The water development activities of the federal
government in Texas are conducted through a qiver:i/j!
1
'
hierarchy of agencie~ and bureaus. Responsibility for
major water development projects has been divided
between the Corps of Engineers and the Bureau of
Reclamation generally along the 100th lVIeridian, which
divides the state into two roughly equal parts. Each
agency, of course, is responsible for its statutory functions in the others' area. 17
Although cooperation by all the federal agencies is
reported to be very good in the state, the organization of
the Corps of Engineers has brought some criticism. The
state is under the jurisdiction of two divisions and five
districts. Besides the sizeable job of coordinating with so
many offices, the state has some fear that the Corps'
plans for various Texas basins will not reflect the states'
sovereignty over its resources. To be specific, the fear is
that water vital to the Texas Plan may be included in
projects of the Corps in adjoining states. 18

Texas Research League, 1966), p. 16.
13,bid.

14Howard B. Boswell, Executive Director of Texas Water
Development Board, personal interview, Austin, Texas, April,
1968.
15 R. H. Pealy, Organization for Comprehensive River Basin
Planning: T~e Te~as and Southeast Experience (Ann Arbor,
Michigan: University of Michigan, Institute of Public Administration, 1964), p. 4.

16 For details on the organizatioll ~nd ~pera1!ion of! the Study
Commission, see Pealy's book referenced' in the preceding
footnote.
17 Moore, "Texas Water Planning," p. 20.
18 Texas Research League, A Pattern of Intergovernmental
Relations . .. , p. 17.
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In addition to periodic meetings with the various
Corps offices to keep abreast of their activities, the Water
Development Board receives from each of the district
offices of the Corps an annual listing of investigations in
progress and quarterly reports on design and construction activities.
Similar information is also received from the
regional office of the Bureau of Reclamation. The Soil
Conservation Service Office in the state provides the
board with notices of new watershed investigations and
status reports on its Public Law 566 projects.
On the other hand, the state, in cooperating with
federal agencies, provides information items such as
maps, and schedules its investigations to fit in with
federal operations. Information is exchanged to avoid
duplication of effort, although some tasks are still
duplicated-the state and the federal agencies develop
their own water requirement projections from different
sources.
In 1967, the state reported the following participation in interstate and federal-state planning: 19

(a)

(b)

(c)

(d)

Formulation of the Texas-Gulf Chapter of the
Water Resources Council's National Assessment;
Assistance to those entities that formulated
chapters which dealt with other parts of Texas;
Consultation with State and Federal officials
with jurisdictions in Arkansas, Louisiana, I\lew
Mexico, and Oklahoma regarding water planning which affects these States and Texas:
Member of:
(1) Interstate Compact Commission (Red
River);
(2)
Pecos River Compact;
(3)
Rio Grande Compact;
(4)
Sabine River Compact;
(5)
Canadian River Compact; and
(6)
Arkansas, White, Red Basins Interagency
Committee

Good state-federal cooperation in Texas is illustrated by the way the U.S. Geological Survey responded
to a recent request of the Water Development Board. The
board needed 55 quadrangles of mapping in the northeast corner of the state, and asked the Geological Survey
to shift priorities accordingly. Although the board's

Development Board, Summarized Annual
Report of Planning Activities (Under Title III P.L. 89-80), FY
1967,p.1-2.
19Texas Water

request presented a substantial problem to the survey in
moving its personnel and operations, the necessary
changes were immediately made. Within five months, the
transfers were accomplished and advanced blueline
copies of the maps were provided. 20 Of course, when
an agency depends on a state for half its funds, it
understandably becomes more responsive.
Although the state has enjoyed active participation
with a number of interagency river basin study groups,
and good cooperation with federal agencies directly, it is
now considering a completely integrated relationship of
the state and the federal government in water development. The state envisions a partnership arrangement in
all aspects, including planning, construction, and operation. 21
Since the concept is still in the formative stage, no
attempt will be made to go into detail. In general, the
idea is to split the whole job into parts that can be
completed, some by federal agencies and some by the
state. One of the difficult problems to be worked out in
such an arrangement is that of financing. The differences
between the state's major source of funds-bonds-and
the federal government's-taxes and appropriations-may
give rise to some difficulty. A question remains as to how
the two levels of government will accept cooperative
financing arrangements which may be proposed. Moving
in the direction of such partnership arrangements, the
state signed agreements in 1968 to provide part of the
funds for two federal projects-the Cooper (Corps of
Engineers) and the Palmetto Bend (Bureau of Reclamation).
With respect to a planning partnership arrangement
for the future, a river basin commission which might be
established under P. L. 89-80 would have some advantages for the state in dealing with federal agencies and
neighboring states. However, it would have a rather
serious disadvantage, too, in light of the state's interest in
importation of water from outside the state and the
limitations a commission would have for studying such
an alternative.
local relations
A constitutional amendment in 1917 providing for
conservation and comprehensive development of the
state's natural resources, also authorized the creation of
district organizations to accomplish the purposes of the
20 John J. Vandertulip, Chief Engineer, Texas Water Development Board, personal interview, Austin, Texas, April, 1968.
21 Jean Williams, Program Controller, Texas Water Development Board, personal interview, Austin, Texas, April, 1968.
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amendment. 22 It provided the basis for the organization of districts by local and state governmental bodies,
but in addition stipulated that the state could be divided
by the legislature into districts as determined to be
essential. 23
To date, the latter provIsIon has not been exercised. Responsibility for water development first went
from counties to single-purpose water districts; then
from single-purpose districts to mUltiple-purpose river
authorities. Parallel to this, cities organized individually
and then into multi-city districts to undertake projects
which they could not develop alone. 24 Growth of
population and industrial development made it necessary
to adjust the size of local organizations and to create new
ones better equipped to accomplish the required functions.
The exact number of district organizations in the
state is not known because of the failure of some
districts to register annually as required by statute. It is
estimated that there are now over 1200 local and
regional water entities, of which 23 are major river
authorities and the remainder are smaller water districts
of various types. 25
The river authorities as originally conceived were
to be a unifying force for coordinating the planning and
development of entire basins. Generally, however, this
has not been realized. In a single river basin often there is
more than one river authority planning and developing
water resources, and each must compete with municipalities and numerous special water districts that are
sometimes pursuing their own activities without regard
for b~sinwide goals. Slightly less than half of the state is
covered by river authorities, and only four basins-the
Brazos, Sabine, Sulphur, and Nueces are substantially
covered by a single authority. Except for the Sabine,
every river basin has a host of special water districts. 26
Nevertheless, each of the active river authorities
has prepared a master plan for basin development, and
has already built one or more major dams and reservoirs.
For instance, on the Sabine a master plan was prepared
in 1951 and supplemented in 1960. It was prepared by
22Texas, Constitution, Art. XVI, Sec. 160.
23Texas Research League, A Pattern of Intergovernmental
Relations . .. , p. 24.
24Texas Water Development Board, Laws, Policies and
Programs . .. , p. 48.
25Frank Booth, Executive Director of Texas Water Rights
Commission, personal interview, Austin, Texas, April, 1968.
26Texas Research League, A Pattern of Intergovernmental
Relations . .. , p. 24.

the staff of the Sabine River Authority utilizing the
services of consultants. The interests of special districts
and other local groups within the basin were coordinated
informally in the planning process. The authority considers itself a "grass-roots" agency, and is concerned with
construction and operation of developmenl~ as well as
planning. 27
Each river authority is governed by ~ board of
directors ranging in size from six to twenty-four members. In most of the river authorities, the members are
appointed by the Governor with the consent of the
Senate; however, in a few cases the Texas Water Rights
Commission appoints them, and in one, the members are
elected. Generally, the river authorities have strong rural
orientation, the populous cities having less than proportionate representation. 28
The Texas Water Development Board coordinates
informally with local organizations to assure that local
plans fit into the state plan. Throughout the preparation
of the preliminary Texas Water Plan, an attempt was
made to fully appraise water districts and river authorities of the concepts of the plan, and to seek their
counsel and views. Simmons of the Sabine Authority
indicated that the master plan for the Sabine Basin was
used as a starting point for state planning in that
area. 29
The state agencies have at least two means of
assuring that planning and development by river authorities fit well with state planning. First, the Water
Development Board has control of the Water Development Fund which the river authorities are somewhat
dependent upon. This encourages cooperation and
compliance with board requirements. Second, the river
authorities must have the Governor's approval for projects involving federal agency participation. Upon
receiving project proposals for approval, the Governor
refers them to the Water Rights Commission, which
checks for compliance with the state plan.
Water districts in Texas have been created under
both general and special laws. The river authorities vested
with broad powers to accomplish mUltiple-purpose development of water resources in an entire watershed or
basin have been created by special laws. Many other
smaller water districts having various functions and

27 John W. Simmons, Executive Vice President and General
lVIanager of Sabine River Authority, personal interview, Austin,
Texas, April, 1968.
28Texas Research League, A Pattern of Intergovernmental
Relations . .. , p. 27.
29Simmons, personal interview, April, 1968.
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powers have been established in a like manner. The total
of specia I act water districts is over 400. 30
Districts created under the general law are of 13
types: 31

1.
2.
3.
4.
5.
6.
7.

8.
9.
10.
11.

12.
13.

Water Control & Improvement
Water Improvement
Water Control & Preservation
Water Power Control
Water Supply
Fresh Water Supply
Underground Water Conservation
Municipal Water
Irrigation
Levee Improvement
Drainage
Navigation
Conservation and Reclamation

Many of these are similar to the special act districts in
both form and function.
With all these local entities involved in various
aspects of water resources administration, it seems
obvious that the Water Development Board must coordinate its planning with a large number of local interests.
Many of these have planning programs of their own that
may be fragmented or overlapping when considered
together.
Although the Water Development Board has four
field offices, these offices are used primarily for doing
groundwater studies. Coordination of local planning by
the Water Development Board staff is generally effected
through the central office at Austin.
The several public hearings held throughout the
state on the preliminary plan were an important means
of coordinating state and local planning, and these are
discussed briefly in the next section, Public Participation.
Public Participation
The composition of the Texas Water Development
Board itself provides a strong element of public involvement in water planning at the top administrative level. Its
six non-paid citizen members, resid ing in different areas
of the state and also representing different occupational
groups, bring into policy deliberations a rather broad
spectrum of viewpoints outside the state government.
30 Texas Water Development Board, Laws, Policies, and
Programs . .. , p. 55.
31 ,bid., See this reference for brief description of district
organizations and functions.

Depending upon how the appointments to the
board are made, all water user interests may not be well
repre~ented. The present composition of the board is as
follows:
One
One
One
One
One
One

farmer and rancher
oil company executive
retired oil company executive
financial trade association executive
electrical utility cooperative executive
undertaker

The Texas Water Development Board has followed
the philosophy that the citizens of Texas should be
informed on all aspects of the state's water problems. To
that end, agenda of board meetings are made available in
advance to the major newspapers and wire services, and
the meetings are open to the public. A journalist on the
board staff, assigned for information-education matters,
prepares news releases, speeches, etc. Also useful for
public information are the many publications of the
32
board.
One of the biggest problems in developing the
Texas Water Plan has been that of educating people in
various areas of the state to take a broader view and
recognize the problems in other areas. State water
problems are not viewed the same by people in the
water-short West as they are by people in the water-rich
East; hearings on the preliminary plan brought forth
contrasting responses.33
While the preliminary plan was being developed,
the board and staff made several trips to water-rich areas
to discuss the diversion of surplus water to water-short
areas. The Governor added his prestige, too, by speaking
out on the need for these areas to share their surpluses
with other less fortunate sections. These public relations
trips reportedly were successful; substantial expected
opposition did not materialize. 34
Prior to unveiling the plan in 1966, the Water
Development Board made private and unpublicized
presentations separately to managers of river authorities
and water districts and to representatives of cities with
more than 5,000 people. 35

32 A list of publications held and distributed is presented in
the agency's Circular 3, entitled Texas Water Development Board
List of Publications (Jan uary, 1968).
33 G . R. Stanford, Administrative Assistant, Texas Water
Development Board, personal interview, Austin, Texas, April,
1968.
34Moore, "Texas Water Planning," p. 16.

35 Ibid.

After the plan was released, 27 public hearings and
3 meetings were held throughout the state to assure the
widest possible dissemination of information and to
obtain public response. The hearings brought both praise
and criticisms for the plan, and the latter have been
closely studied. As a result of the hearings, new
alternatives have been analyzed.
The Texas Water Conservation Association representing all water interests in the state, plays a key role in
public relations. The association is organized into panels:
municipal, industrial, irrigation, groundwater, and river
authority. These panels have committees working on
matters of water law, recreation development, water
quality, etc. During the formulation of the preliminary
plan, the Water Development Board maintained constant
communication with the association and its panels. When
the final plan is adopted, the association expects to have
substantial influence in "selling it" to the people. 36
Public participation in water planning at the local
and regional level is afforded by the water districts and
river authorities. T~eir board form of organization and
"grass-roots" operation both involve the public. The
effectiveness of this participation in terms of the state
planning effort, of course, depends on how well the local
plans are coordinated and harmonized with the state
plan.
Plan Formulation
Method
In initiating the new planning program in 1964, the
Texas Water Commission postulated some objectives in
line with the development concepts discussed in Appendix D. These objectives, which were aimed at satisfying
the projected water needs for all purposes throughout
the state, were:
1. Provide for municipal, industrial, agricultural, mining, and recreation water supplies, flood
control, enhancement of water resources for fish and
wildlife, water quality management, groundwater
recharge, navigation, drainage, and hydroelectric
power.
2. I ncorporate current proposals of local and
federal agencies, modified as necessary to conform to
statewide concepts and the needs of all areas.
3. Consider the feasibility of demineralization
of sea and brackish waters as sources of water supply,

36 Sill J. Wadle, Executive, Texas Water Conservation Association, personal interview, Austin, Texas, April, 1968.

including combination fossil fuel and nuclear desalinization-power generation plants.
4. Identify and describe the dams, conduits,
and other physical works needed.
5. Give the approximate timing and cost of
construction of these works.
6. Devise the coordination necessary in the
operation of all projects to maximize the benefits of
water development to the people of Texas.
7. Propose a division of responsibility among
Federal, State and local interests in the financing,
cost-sharing, construction and operation of the physical works.
8. Establish the means for implementing the
division of responsibility. 37

The initial planning concepts were expanded when
the Water Development Board was given responsibility
for the planning program in 1965. 38
The Preliminary Texas Water Plan published in
1966 was developed through the accumulation and
analysis of a wide range of data concurrently by state
water agencies, cities, local water authorities, leading
universities, and federal agencies. It was geared to the
optimum utilization of the state's water resources to
meet projected needs for all major purposes. Surface
water, groundwater, return flows, low quality water and
desalted brackish water were all considered in studies of
available supply. Possibilities of importing water from
outside the state were also explored.
With special attention to population growth and
distribution based on the pattern of economic development, requirements were projected for all major purposes-municipal, industrial, irrigation, mining, hydroelectric power, navigation, recreation, water quality, fish
and wildlife, and fresh water flows to bays and estuaries.
In establishing requirements, aesthetic enjoyment of
water resources was also given consideration. Corollary
studies were made of:
. .. major and minor drainage; hurricane protection;
waste-water disposal; streamflow augmentation;
estuary quality control; algae growth; undesirable

37 John J. Vandertulip, Keynote Panel Statement to American Society of Civil Engineers Conference on "Competition for
Water in an Expanding Economy," (Austin, Texas: Texas Water
Development Soard, 1967), pp. 6-7.
38The new planning concepts are listed in the Texas section
of Appendix D.
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water vegetation; seepage; pollution from oil-field
brines; evaporation suppression in ponds and reservoirs; land subsidence along the coastal area; tidal
interchanges and surging action in bays and estuaries,
affecting channel capacity and egress and ingress of
marine life; flood-plain delineation for maximum
floods of record; upstream flood-prevention programs
showing the development of and additional need for
the Soil Conservation Service programs; flood damage
for selected reaches in the State; and other special
studies. 39

Problems associated with diversion of water from
one area to another within Texas were examined,
availability of water for possible transport schemes being
based upon projected requirements in basins of origin for
the 50-year period of the plan.
Legal and institutional impacts were studied along
with existing water rights.
Each project of the plan was selectively phased to
the year 2020 to meet the various needs. I n matching
supplies with requirements, water quality was considered
as well as water quantity.
Continuing state planning activity is required to
seek refinements to the plan and concentrate on the
solution of urgent problems. Studies which have followed the release of the preliminary plan in 1966 are too
numerous to list, but it is interesting to note in the way
of innovative techniques that economic analyses have
included econometric and statistical models as well as the
conventional cost-benefit approach; 40
a systems
analysis of the proposed state water project was initiated
to optimize availability and use of ground and surface
waters from various river basins of the state; 41 and one
of the proposed new studies pertains to the use of system
si mu latio n tech n iq ues.
To accomplish the continuing and new planning
studies in line with the objectives which have been
established, the Water Development Board staff is organized so that the technical functions are under a chief
engineer. With reference to the organizational chart,
Figure 17, page 77, the chief engineer is assisted in
directing the technical divisions of the board by two
assistants who directly supervise the divisions in the
implementation of programs. The program controller is
responsible for coordinating the activities of all the

technical divisions to prevent duplication of effort, and
to assure that programs are progressing to meet both
schedules and objectives.
Two technical specialists-one agricultural and one
water quality-work under the program controller to
assist the divisions with problems in each of their
specialties. These specialists have been employed to
reduce the reliance of the staff on outside consultants,
and two additional specialist positions will be filled
eventually-one engineering design and one economic.
Briefly, the functions of the technical divisions are
as follows: 42

1. Planning hydrology and special studies. This
division, composed of civil engineers, geologists, meteorologists, hyd rologists, and agronomists has four sections: (a) surface water hydrology, (b) special studies, (c)
water quality, (d) agriculture. Its functions include the
performance of studies in the different aspects of
planning represented by the four sections. The several
disciplines were combined in this division to make a
flexible system for utilizing the various talents on
different stud ies.
2. Project planning and Review. This division has
three sections: (1) structures, (2) foundations, (3) flood
control, hurricane, and navigation. Its functions, as the
name implies, pertain primarily to project feasibility
studies, plans, specifications, estimates, etc. It also is
involved in construction surveillance and liaison with
federal agencies and consulting firms.
3. Groundwater. This division is responsible for
investigation, conservation, and protection of groundwater in the state. It coordinates groundwater studies
with planning requirements.
4. Basic hydrologic data. The division has the
responsibility for collecting all forms of basic hydrologic
data related to water resources planning and development.
5. Electronic data processing. This division
machine processes the extensive basic data records of the
board. All records, including rainfall, stream discharge,
evaporation, water use, well levels, and other diversified
data have been stored for handling by electronic processes.

39 Texas Water Development Board, Water for Texas, A Plan
for the Future (preliminary) (Austin, Texas: Texas Water
Development Board, 1966), p. 3.
40Texas Water Development Board, Application for Title III
Grant, FY 1967, p. 10.
41/ bid., p. 12.

42 Texas Water Development Board, Texas Water Development Board, Its Organization/Its Functions, (Austin: TWDB,
1967), pp. 6-11.
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6. Reports. This division publishes reports on
availability and development of both surface and groundwater. These reports are widely distributed to local,
state, and federal agencies; industrial and agricultural
interests; and to the general public.
7. Economics and water requirements. This division was established to examine economic factors related
to water resources development. One of its first major
tasks was coordinating population projections. Its first
independent studies concerned water-oriented recreation
and the value of water to the agriculture economy of
Texas. Working closely with other state agencies, it is
now engaged in numerous special studies related to the
planning program.
The seven divisions just described are divided into
two groups under the assistant chief engineers. The
divisions generally concerned with data collection and
processing are under one, and those concerned with
planning under the other. The functions are not
separated distinctly, however, as planning is integrated
throughout the whole organization to some extent.
One part of the Water Development Board staff
not under the chief engineer, but engaged in various
studies directly related to the planning program is the
Office of the General Counsel. The small legal staff of
this office is engaged in such activities as: 43
1. Review of legal aspects of federal-state relationships.

2. Preparation of section on water rights for state
plan.

3. Study of legal arrangements for reserving reservoir sites. (The federal government has no public lands in
the state. The state owns some land, but most land is
privately owned. Reservoir sites must be acquired from
private ownership.)
4. Study of local organizations which can contract
with Water Development Board for water deliveries.
5. Study of groundwater, surface water dichotomy
(surface water is controlled by state, but groundwater is
not).
Staff
In 1962 and 1963 the planning staff of the Texas
Water Commission had seven or eight people including
one economist. A lot of supporting work for planning
was done by other agencies. In 1965 when the planning
function was transferred from the commission to the
Texas Water Development Board, the board's staff was
43 Don Yarbrough, General Counsel of Texas Water Development Board, personal interview, Austin, Texas, April, 1968.

increased from 2 to 165. The size of the board's staff in
1967 was over 200, and its planning staff accounted for
65 of the total. A breakdown of staff accord ing to
positions is presented in Table 4.
The board has a very capable staff; its staffing
problems are related to numbers of personnel rather than
ability. Most new technical employees of the board are
hired through leads provided by staff members rather
than through formal recruiting processes. However,
interviews are conducted each fall at the universities in
the state to obtain professional personnel. Occasionally
under special conditions interviewing trips are made
elsewhere.
One of the problems encountered in the recruiting
trips was reported to be the lack of knowledge on the
part of students and other prospective employees about
the Water Development Board and its operations. 44 It
was suggested that a public relations program including
the preparation of brochures and other aids to describe
the organization would be helpful, although no such
program is in existence at the present time. Public
relations work of this sort would likely improve another
condition reported as a recruiting problem, and that is
the poor image of state employment. The idea is fairly
prevalent that the jobs in state government are menial
and the pay is low; however, with more challenging jobs
coming up the image is improving, it was reported.
The state government does not have a personnel
system, but does have a classification system which
requires that equal rank be given equal pay. There is no
central testing or hiring service; each agency hires and
fires independently. This situation, because of poor
coordination, has resulted in instances of competition
among the agencies in hiring new people. It was
mentioned that on some interviewing trips conducted by
the board, other agencies were on hand interviewing for
the same type of positions. 45
Each new employee must start at Step 1 in the
salary range to which his position is allocated regardless
of education or experience. Except for a large boost in
1967, salary increases have reported Iy been about 3.4
percent annually. There are no automatic step increases
and merit increases are unusual. In July of 1967, the
recruiting level salary for junior civil engineers with no
experience was $6,624, significantly below the state
average indicated in Table 27, page 186.

44 Frank Allen, Personnel Director, Texas Water Development
Board, personal interview, Austin, Texas, April, 1968.

45 Ibid.

86
Table 4.

Professional classifications used in planning of water resources development, Texas Water
Development Board.
Title

No. of Employees
Vacant

Filled

Exempt Professional Salaries
Executive Director
Chief Engineer
Assistant Chief Engineer
Development Fund Manager
General Counsel
Program Controller

1
1
2

7
Group 21
Deputy Assistant Administrator
Chief Staff Services
Geologist V I
Planning Engineer

__1_

4
Group 20
Consultant Hydrologist
Consultant Engineer
Geologist V
Topographic Engineer
Engineer or Hydrologist V

Group 19
Fiscal Officer II
Chief Office Services
Administrator II
Geologist I V
Engineer/Hydrologist IV
Economist II

2
2

_1_
6

4

1
3
6
5
1
17

Group 18
Engineer/Hydrologist III
Geologist III
Systems Analyst

3
6

9
Group 17
Information & Education Coordinator
Hydrologist II or Engineer II
Administrator I
Computer Programer III
Geologist II

4

__1_

7
Group 16
Geologist I
Engineer/Hydrologist I
Computer Programer II
Economist I

1
2

7
4
1

3
15
13

Source: Federal Water Resources Council, State Staff and Salary Survey, August 1967.
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A large salary increase on September 1, 1967,
raised the rate for this level to $8,076. A registered
engineer with minimum qualifications could start at
$8,076 before the September 1 raise and $9,840 after.
It appears that Texas salaries were quite a bit lower
than the states' average before the substantial raise in
1967, ~ut somewhat above average after the raise.
The salary system encourages engineers to become
registered; advancement is stopped at a certain level for
those who are not. More than 70 percent of the engineers
on the st~ff in the spring of 1968 were registered .46
There is no formal in-house training program for
the planning staff, but some staff members have been
able to attend special short courses in the area. These
have been made available through arrangements with
local university professors, federal agencies, and technical
associations. No financial assistance is provided employees attending night school classes.
Probably the most significant interdisciplinary
training opportunity for the planning staff is that of
working on teams to solve various planning problems.
This has been particularly so in the arrangements which
have been made for staff members to work together with
personnel from consulting firms. In some of the economic studies, three or four people from a consulting firm
worked with a like number of staff people on a team in
the Water Development Board Office. One member of
the staff was also sent to the office of the consulting firm
to work with personnel there on planning studies. These
on-the-job training arrangements were reportedly effective in helping the staff gain proficiency in using various
planning techniques.
It was indicated that a rather liberal policy exists
with respect to professional staff attending technical
conferences. Among the events of this type available,
annual water resources conferences are sponsored by
three of the universities in the state. Key people on the
planning staff are permitted to participate.
Rather than duplicating staff capability of other
agencies in the state, the Water Development Board has
made arrangements for interchanging some technical
services. For instance, the Water Development Board
utilizes sanitary engineers on the staff of the Texas Water
Quality Board, and in return the Water Quality Board
utilizes geologists of the Water Development Board
instead of building its own staff.
In the development of the Preliminary Texas Water
Plan and in the studies which have followed, consulting
46/bid.

engineering firms have played a substantial role. At the
outset of the accelerated program, a Consulting Advisory
Council of experts from various parts of the nation was
established to help guide the planning effort. All the
major consulting engineering firms in Texas with water
planning capability have been utilized in the areas,
geographical or technological, for which they are best
qualified. 47 Firms outside of Texas have participated
too. One firm from outside the state presently serves as a
general consultant, but in addition performs economic
studies and other specific assignments as well. In 1966
the board requested proposals from several of the larger
engineering firms in the nation to assist in setting up a
system simulation of the entire development pro48
gram.
In utilizing the services of consulting firms, the
board staff defines in precise detail what is to be done.
Usually the firms are employed to do technical studies
including cost estimates of various alternatives. The
Water Development Board staff subsequently uses the
results of the various studies to make economic evaluations.
The extensive use of consultants for the planning
effort in the past has in a large part resulted from limited
staff size and capability. Continued use of consultants in
the future will depend on three things: (1) salary levels
for state employees, (2) the amount of money appropriated for planning staff salaries, and (3) the availability
of trained personnel for hiring. 49 Recent actions by the
legislature in appropriating more money for water
planning and raising salaries substantially are expected to
have considerable effect on the first two conditions
listed, but a substantial increase immediately in the
availability of qualified personnel is considered unlikely.
Higher educational institutions in the state have
also assisted in the planning effort. Because of the good
relations which have been developed with the universities, the board has received substantial help on an
informal basis. An interuniversity agreement now exists
between four of the major schools with water resources
research programs. These four institutions-University of
Texas, Texas A and M University, Texas Technical
College, and the University of Houston-have established
an organization to coordinate research proposals and
other matters of interest to the state.

47 Moore, "Texas Water Planning," p. 14.
48 Texas Water Development Board, Proposal letter sent to
engineering firms, May 31, 1967.
49 Texas Water Development Board, Salary and Recruiting
Information submitted to Water Resources Council in August,
1967.
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Organizational structure
Prior to the major reorganization of state government in 1967, the primary functions of water resources
administration in Utah were assigned to three independent agencies-the Office of the State Engineer, the Utah
Water and Power Board, and the Water Pollution Control
Board.
The Office of State Engineer, established in 1903,
has been responsible for the general administration and
regulation of the waters of the state, including measurl"'
ment, appropriation, apportionment, and distribution. In
addition to conducting independent investigations, the
State Engineer with the approval of the Governor, can
enter into agreements with federal and state agencies for
obtaining basic data essential to the administration and
adjudication of water rights. Agreements have been made
for this purpose with the U.S. Geological Survey for
obtaining groundwater and surface water data, with the
Soil Conservation Service for snow surveys and water
supply forecasts, and with the Utah Agriculture Experiment Station and the Agricultural Research Service for
consumptive use and irrigation efficiency studies. 1
The Utah Water and Power Board was created in
1947 with the establishment of a statewide water
development and conservation program. In addition to
the responsibility of administering a water resources
development fund which was also created at that time,
the board was given the fo lIowing powers and duties:
1. To make studies, investigations, and plans
for the full development, and utilization and promotion of the water and power resources of the state,
including preliminary surveys, stream gauging examinations, tests, and other estimates either separately or
in consultation with federal, state and other agencies.

1 Utah Water and Power Board-Utah State University,
Developing a State Water Plan, Utah~s Water Resources ....
Proble",s and Needs ... a Challenge (Salt Lake City, March,
1963), pp. 50-51 .

2. To enter into contracts subject to the
provisions of this act for the construction of conser·
vation projects which in the opinion of the board will
conserve and utilize for the best advantage of the
people of this state the water and power resources of
the state.

3. To sue and be sued.
4. To file applications in the name of the
board for the appropriation of water. All pending
water applications heretofore filed in behalf of the
state or any agency thereof for the use and benefit of
the state are hereby transferred to the board, and it is
authorized to take such action there on as it may
deem proper.
5. To take all action necessary to acquire or
perfect water rights for projects sponsored by the
board.

6. To supervise in cooperation with the gover·
nor, in behalf of the state of Utah, all interstate
compact negotiations and the administration of such
compacts affecting the waters of interstate rivers,
lakes and other sources of supply.
7. To contract with federal and other agencies
and with the National Reclamation Association and
to authorize studies, investigations and recommendations and do all other things on behalf of the state for
any purpose which relates to the development,
conservation, protection and control of the water and
power resources of the state.

8. To consult and advise with the Utah Water
Users' Association and other organized water users'
associations in the state.

9. To consider and make recommendations
on behalf of the state of Utah of [sic] reclamation
projects or other water development projects for
construction by any agency of the state or United
States and in so doing to designate the order in which
projects shall be undertaken.
10. Nothing contained herein shall be construed to impair or otherwise interfere with the
authority of the state engineer granted by Title 73,
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Utah Code Annotated 1953, except as herein specifically otherwise provided.
11. The board may accept conveyances and it
may execute deeds with the approval of the state

ties. The State Engineer as an ex officio member of the
board also served as a check and a balance, keeping the
board from taking advantage not accorded to water users
in general.

senate at the next session after such deed is executed
and delivered. 2

In response to its charge, the board conducted
detailed studies and investigations of the state's water
and power resources. Some of these were accomplished
through cooperative agreements with federal and state
.
3
agencies.
The Water Pollution Control Board, the most
recently established of these three water agencies, was
created in 1953 to develop programs for prevention,
control, and abatement of water pollution. The board
has been responsible for classifying the waters of the
state and setting quality standards along with maintaining a surveillance and regulatory program for preserving
water quality. 4
As originally conceived, the Utah Water and Power
Board was not a planning agency. It was established
primarily to promote the development of water resources
for irrigation. 5
Although authority to plan on a
statewide basis appears to be explicit in the powers given
the board in 1947, it was not until 1963 that this
function gained legislative support and funding. 6
Planning was accomplished by the board's staff
under an executive director. The 15-member board,
representing a combination of geographic and special
interests, reportedly worked very well with the director
and staff. "It exercised adequate control but not limiting
controL" 7
One aspect of the board's composition might have
been questioned as a possible conflict of interest. The
State Engineer, who in his quasi-judicial capacity was
required to rule on applications for water rights submitted by the board, was also a member of the board. On
the other hand, the arrangement provided a good
mechanism for coordination of the two agencies' activi-

L. Utah, Code Annotated (1953), Title 73, Ch. 1 U, Sec. 4.
3 Utah Water and Power Board, Developing a State Water

In spite of the initiation of the statewide water
planning program by the Water and Power Board in
1963, the Little Hoover Commission in its examination
of the state government organization in 1965 found that
there was no state agency with total responsibility for
overall planning and development of water resources. It
observed that the board was still agriculturally oriented;
that the State Engineer was partly responsible for water
planning because of his data gathering activites; and that
some important functions, such as flood control, were
not receiving formal attention from anyone. 8
The commission found that the state's role in
water resources management was considerably broader
than that which served the special interests represented
on the Water and Power Board. It argued that the role
should be the ultimate responsibility of the Governor.
Finding, too, that the functions of the board were
primarily administrative and technical, it recommended
their reassignment to a proposed line-type organization
headed by a single administrator. The proposed new
Department of Water Resources would have included the
functions of the Water and Power Board, the data
gathering functions of the State Engineer, and some
other functions absent in state government. 9
Recognizing the need for public participation in
water resources policy formu lation, the commission
recommended the establishment of an advisory council
to the director of the proposed department. This council
would also administer the water development fund and
approve water projects. 10
These recommendations of the Little Hoover Commission with respect to water resources administration
were in line with the overall reorganization proposed for
Utah's Executive Branch. In essence, the proposed
reorganization amounted to a consolidation of functions
and a change from an overwhelming reliance on the
commission or board-form of organ ization for admin istering state programs to a line-type administrative structure, using boards primarily in an advisory or quasijudicial capacity.

Plan: Utah's Water . .. A Challenge, p. 51.
4 Ibid.
5George D. Clyde, Partner in Clyde-Criddle-Woodward, Inc.
and former Governor of Utah, personal interview, Washington,
D.C., January, 1968.
6Utah, Laws (1963), Ch. 178.
7 Clyde, interview, January, 1968.

8 Utah, Commission on the Organization of the Executive
Branch of Government, Report to the Thirtv-sixth Legislature
(January, 1966), p. 189.
9 Ibid., pp.190·191.
10 Ibid.
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Of the 156 organizational units of the state in
existence at the time of the study, 122 (80 percent) were
headed by multi-member boards. To staff the top posts
in all state agencies, the Governor had to appoint,
nominate, or approve over 500 individuals. 11
It was
noted by the commission that there appeared to be a
deep suspicion of centralized management of government
in the state. Feeling that such management was synonomous with dictatorship, many persons held strong
convictions that a bi-partisan board is better able to resist
the temptations which allegedly accompany centralized
authority, and less inclined to be arbitrary or swayed by
pressure. Others honestly felt that the board form of
organization provides for greater citizen participation in
government. 12
Aside from quasi-legislative or quasi-judicial tasks,
the commission asserte(J that the board-form of organization had proven to be deficient in coping with critical
management needs of modern-day state government. It
listed the following inherent weaknesses of this form of
organization:
Many commissioners have not had professional
training or experience in the areas they supervise.
Full-time administrative commissions have
caused delays and reduced efficiency in agency
operations since managerial decisions of importance
cannot usually be made without a meeting, extended
discussion, and, most probably, compromise. Moreover, the staffing of these commissions have required
relatively large outlays for salaries and other "trappings" of office.
Limited-control and part-time commissions and
boan::ls have continuously intruded into day-to-day
~dminis~ratiqn of ~gencies. This practice has stifled
th~ initiativ, of agency personnel and disrupted
effective working relationships.
Although bi-partisan boards have been established to eliminate or minimize partisan participation
in administration, experience does not support this
contention.
Commission members that are appointed on a
staggered term basis can oft times forestall desirable
changes proposed by able chief executives. 13

Aside from the board-form of organization being a
major hurdle to effective executive management, the
Little Hoover Commission held that the existing form of
state government organization could not be responsive to
the people of Utah. Because of the independence of the

11 Ibid., p. 5.

12 Ibid.
13,bid., pp. 5-6.

many boards, no one could really be held accountable
for good, bad, or indifferent administration. The Gover:lor was able to implement the bulk of his policies only
through persuasion, the prestige of his office, and the
force of his personality. 14
On the other hand, the Utah Foundation noted
that the Little Hoover Commission perhaps had not
drawn sufficient distinction between fu lI·time administrative boards and part-time policy-making boards. Parttime boards place administrative functions in the hands
of an executive officer usually appointed by the board
with the approval of the Governor. The foundation
pointed out that the board-director form of organization
is a generally accepted pattern of private industry and is
apparently gaining greater acceptance in state government. 15 There is, however, at least one basic and
significant difference of organization in private industry
from that of state government-the absence of a legislature in private industry. The board in private industry
fills a policy-making role similar to that of the legislature
in state government. Observing that full-time boards are
composed of political appointees who are often without
technical or administrative expertise, Ex-Governor Clyde
indicated a preference for part-time boards (that may
appoint a competent executive director) over fu II-time
boards.
Three of the 13 members of the Little Hoover
Commission, expressing a dissenting view to the commission's findings, argued in a supplemental report that the
commission or board-director form of organization has
several advantages. 16 This minority held that there is
good reason for deep suspicion of centralized management as it applies to government,17 and proposed for
the management of natural resources-a nine-member
part-time policy-making commission of the boarddirector type. 18
The heads of a number of departments proposed to
be created under the commission were to be recruited by
means of the merit system, and "not filled at the
governor's discretion." The head of the Department of
Water Resources, one of the departments to be created

14 Ibid., p. 11.

15 Utah Foundation, Analysis of Little Hoover Commission
Report (Salt Lake City, 1966), p. 20.
16 Utah, Commission on the Organization of the Executive
Branch of Government, A Supplemental Report to the Report of
the Commission on the Organization of the Executive Branch of
the Government to the Thirty-sixth Legislature (March, 1966), p.
11.
17 Ibid., p. 7.
18 Ibid., p. 75.
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under the commission, was to be recruited in this
manner.
It was further proposed in the minority report to
create a Water Resources Council to advise both the
commission and the head of the department.
With respect to the need for consolidation of
functions, the Little Hoover Commission found that
most of the natural resources agencies had a rather
narrow scope and objective. Often these agencies pursued
their separate goals without consideration for the goals
of other natural resources agencies. The commission
contended that there was no organizational mechanism
for resolving conflicts and assuring proper balance. 19
More detail on the findings and recommendations
of the reorganization study is presented in the Little
Hoover Commission Report. Analysis of the study in
general and arguments for and against specific proposals
of the report are contained in the Utah Foundation
document and the supplemental minority report.
Although the commission basically recommended a
consolidation of functions into a line organization, the
Governor found quite a bit of sentiment in the state for
retaining the boards. In the natural resources area, the
commission proposed consolidating a number of agencies
or departments under a Commissioner of Natural Resources Services with advisory councils at the department
level. In a compromise proposal, the Governor recommended setting up an additional advisory council to the
Commissioner of Natural Resources Services. This council was to be composed of the chairman of the various
advisory councils to the departments. 20
The legislature considered the Hoover Commission
Report and Governor's proposal, but enacted legislation
to create an organization different than either had
recommended. In a number of ways it seems to have
followed the proposals of the minority of the commission as contained in its supplemental report. A chart of
the new consolidated Department of Natural Resources
is shown in Figure 18. Figure 19 shows the organization
of the Division of Water Resources.

The reorganization in the natural resources area did
not eliminate boards as proposed by the Hoover Commission but added another level of board organization. The
consolidation of natural resources agencies for instance,
was made under another board rather than a single
commissioner. With reference to Figure 18, the Coordinating Council of Natural Resources is comprised of
seven persons from the state at large (with due consideration given population and geographical representation)
and appointed by the Governor with advice and consent
of the Senate for four-year overlapping terms. It is
responsible for:
... establishing the policy of the department of
natural resources and effecting coordination and
cooperation among the boards or authorities and
divisions of it; for approving the budget of each board
or authority and division; and for providing generally
for the supervision of the department and performing
such other duties as the legislature shall assign to
21
it.

The Executive Director of Natural Resources is
appointed by the Coordinating Council with the advice
and consent of the Governor and the Senate. He is
removable at the will of the council. 22
The Board of Water Resources, comprised of seven
members from different areas of the state and appointed
by the Governor with the advice and consent of the
Senate, is the policy-making body for the Division of
Water Resources. The policy-making powers and duties
of the Utah Water and Power Board were conferred upon
it. It appoints the Director of the Division with the
approval of the Coordinating Council. The director serves
at the will of the board. 23
The reorganizing legislation has obviously set up
two levels of policy-making boards: one at the department level and one at the division level. It apparently has
attempted to set up somewhat of a line-type organizational arrangement for administrative functions:
The executive director of the department of
natural resources shall have administrative jurisdiction
over each of the division directors for the purpose of
implementing department policy as established by the
coordinating council. The executive director of natural resources shall also have the authority to make
consolidations of personnel and functions in the
respective divisions under his administrative jurisdiction which will best effectuate efficiency and economy in the operations of the department. 24

19 Utah Commission on the Organization of the Executive
Branch ... , Report . .. , p. 182.
20 Jay R. Bingham, Executive Director of Western States
Water Council and former Director of Utah Department of
Natural Resources, personal interview, Washington, D. C., January, 1968.

21 Utah, Laws (1967), Ch. 176, Sec. 4.
22 Ibid., Sec. 5.
23,bid., Sec. 16.
24 Utah , Laws (1967), Ch. 176, Sec. 6.
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With the Director of the Division of Water Resources a-nswerable to the Board of Water Resources, at
least as far as his continued employment is concerned,
the delegation of authority to fit a line-type arrangement
for administration is surely not well defined. Also, with
the Executive Director of Natural Resources answerable
to the Coordinating Council, there is certainly not a clear
line of authority and responsibility to the Governor.
In the administration of water resources, it is
questionable if the Governor has gained in authority and
responsibil!ty c;lS recommended by the Hoover Commission. His authority to appoint a majority of the members
of the new Board of Water Resources, whose four-year
terms are coincident with his, seems to be a step forward
in establishing him in a responsible position. On the
other hand, the creation of two layers of boards in the
new organization seems to be at least one step in the
other direction.
In the reorganization act, it appears that the
legislature wanted to "have its cake and eat it too." By
creating a new Department of Natural Resources it
apparently wanted a consolidation of agencies and
functions. However, by retaining relatively independent
policy-making boards for each of the agencies, it tended
to preserve the autonomy of each one.
Aside from the tradition in the state for the
board-form of organization, there may have been an
element of partisan politics in the creation of an
organization with so many boards. When the reorganizing
act was passed, both houses of the legislature were
controlled by large majorities of the political party
opposite to that of the Governor. Consequently, the
decision to keep his power limited may have had some
political implications.
Regardless of the circumstances surrounding the
reorganization, it is likely that some further modifications will be required when the legislature convenes
again. This feeling was expressed by a number of people
interviewed in the state.
Policy Formulation
As pointed out in the previous section, there are, in
effect, two state water policy boards now. The Coordinating Council of Natural Resources is responsible for
defining water policy for the Department of Natural
Resources, and the Board of Water Resources is responsible for water policy of the Division of Water Resources.
Since the reorganization which created this situation took place but a short time ago, the relationships

between these two boards are no doubt in an early stage
of development. Their respective roles in the area of
policy formulation appear to be somewhat nebulous.
Perhaps responsibility for policy-making can be divided
in some manner between the two boards so that a single,
coherent water policy for the state can be assured.
Looking at the organizational chart, one would observe
that the Coordinating Council is above the Board of
Water Resources and might be expected to have higher
powers. The Act, in making the council responsible for
coordinating the various boards of the department and in
giving it approval authority of their budgets, also tend~
to support this observation. 25
On the other hand, the Board of Water Resource
has been given the rather extensive powers and duties of
its predecessor-the Utah Water and Power Board-which
would seem to put it in a relatively strong position. The
composition of the two boards, i.e., size, method of
appointment and terms of members, is about the same
and doesn't appear to give one any edge over the other in
power.
The point is-even though the dual arrangement
has reportedly worked all right so far, if a conflict should
come up on a policy issue, the means of resolving it is
not clear. There is an element of duplication of authority
and potential conflict in the two layer arrangement.
The public membersh ip of both the Coord inating
Council and the Board of Water Resources provides an
opportunity for public participation in water policy
formulation. The latter organization provides for wide
geographical representation by its requirement for members to be from seven different areas of the state. 26
Since there are no provisions for either of these
organizations to hold public hearings, the limited direct
participation afforded by the citizen composition of the
two boards is the only formal arrangement for public
involvement in water policy formulation.
In an action to define policies for guiding water
planning and development, the Utah Water and Power
Board in 1967 formally accepted a statement of goals,
objectives, and planning principles. 27 The board and its
staff had carefully considered the relative values of
alternative policies for several months in preparing the
statement. 28

25 Utah , Laws (1967), Ch. 176, Sec. 4.
26/bid., Sec. 17.
27 Utah Water and Power Board, Report on Goals, Objectives
and Planning Principles, Salt Lake City, Utah, June, 1967, pp.
1-10.
28 Ibid., p.1 .
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The State Planning Coordinator in the Office of
the Governor is also concerned with the defin ing of
policies and objectives for water planning. Being respon·
sible for producing a state economic development plan to
assure balanced growth of the state, he sees water
resources as one of the key factors in economic
development strategies. 29
In attempting to define overall strategies, the
Planning Coordinator has found that most of the state
agencies have not articulated goals. The tendency has
b~en to go from universalisms to program descriptions,
ignoring the wide area in between where there are often
some competing possible alternatives. 30
Visualizing policy formulation as a joint executivelegislative responsibility, the Planning Coord inator has
developed a new procedure. First, a set of questions is
prepared and sent to each of the agencies for the purpose
of having them define their goals. The statements of
goals received from the agencies are then discussed with
the Governor to receive his thinking and choices. And,
after the Governor's review, a tentative set of goals are
formu lated and sent to the legislature for consideration. 31 Although the usefulness of th is proced ure
remains to be fully demonstrated, the approach does
seem to have promise as a means of defining and
harmonizing state development goals.
The first attempt to jointly involve the legislature
and citizenry of Utah in the formulation of long-range
goals was made in 1965. The legislative council with the
aid of the Governor's office sought citizen participation
in determining the direction the state should move in the
ensuing 10 years. Citizen committees chaired by members of the legislature were formed to engage in public
information and discussion activities relating to various
areas of state development-natural resources, education,
etc. The mechanics of the program and the goals defined
are contained in a progress report published in 1966. 32
State-level Coordination
According to the act which created it, the Coordinating Council of Natural Resources is responsible for
effecting coord ination of the boards, authorities, and
divisions of the department. There is, however, no formal

29 Kenneth

C.

Olson,

Utah State Planning Coordinator,

personal interview, Salt Lake City, Utah, April, 1968.

30 Ibid.
31 Ibid.
32 Utah Legislative Council, Goals for Utah, Progress Report
of the Legislative Standing Committee on Planning and Agency
Programs, December, 1966.

organizational arrangement for accomplish ing coordination at the highest policy or decision- making level. The
state agencies are not represented on the council, and the
council has not organized an interagency committee for
such a purpose. The coordinating council's principal
means of controlling the agencies, which are relatively
independent because of their board-type structures, is
the budget approval authority it has.
I n the short time that the Department of Natural
Resources has been in existence, no conflicts of significance have arisen between the boards at the division level
and the coordinating council. If one were to arise,
chances are that it would ultimately have to go to the
Governor for settlement. With his limited statuatory
power over the boards and the council, he is not in a
strong position to adjud icate interagency disputes. The
prestige of the Governor's office and his powers of
persuasion in such a situation, however, should not be
u nderesti mated.
The consolidation of agencies and functions in the
reorganization act has brought several of the agencies
together and has improved communications. 33 Nevertheless, it seems to have failed to provide an effective
mechanism for harmonizing natural resources functions.
In order to facilitate coordination between the
various state agencies having major responsibilities in
water resources management, a water subcommittee was
organized early in 1966 within the general framework of
the State's Advisory Planning Committee. 34
Represented on the subcommittee, which meets
monthly, are the following divisions: Fish and Game,
Parks and Recreation, Water Rights, Water Resources,
and Health. 35
Much of the interagency coordination required in
water planning is accomplished by the planning staff of
the Division of Water Resources on an informal day-today basis. This applies to the division's coordination with
other divisions in the department, such as the Division of
Fish and Game, which is doing special studies for the

33Gordon Harmston, Executive Director of Utah Department
of Natural Resources, personal interview, Salt Lake City, Utah,
April,1968.
34 The Act (Utah, Laws (1963), Ch. 157, Sec. 1) establishing
the office of the State Planning Coordinator also provided for a
State Advisory Planning Committee which could be called
together by the Governor. The Planning Coordinator and
representatives of several State agencies constitute the committee.
35 Edwin B. Haycock, Planning Director of Utah Division of
Water Resources, personal interview, Salt Lake City, Utah, April,
1968.
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water plan, and with the Water Rights Division which has
a major program for hydrologic data collection. It also
applies to coordination with agencies outside of the
department that have planning programs which affect or
would be affected by water resources development
planning. In the latter case, for example, frequent
informal meetings are held with the State Water Pollution Control Agency.
The State Planning Coordinator has not assumed
an active role in coordinating water planning with other
planning in the state except for his efforts to have all
agencies use the same economic projections. Having only
three professional people on his staff, for coordination
he depends upon interagency committees which are
formed to deal with specific problems. In preparing a
State Development Plan, however, he is attempting to
bring together the results of planning studies conducted
in the different areas of devE;llopment, such as highways,
higher education, and water resources.
With reference again to the data collection function of the Water Rights Division, it appears that the
overall administration of water resources in the state
might well be enhanced by the location of this function
in the Division of Water Resources. Certainly, with the
fundamental importance this function has in water
planning, its unification in the Division of Water Resources would facilitate the planning process. On the
ot~er h~nd, hydrologic data are used by both divisions,
and as long as the needs of both are met through
coordination and cooperation, the location of the function in one agency or the other may not make much
difference. A recommendation to transfer the hydrologic
data collection function from the State Engineer to the
proposed Department of Water Resources was made by
the Little Hoover Commission in the 1966 report. 36
The recommendation, however, was not followed by the
legislature in its reorganizing act.
Intergovernmental Cooperation
Federal-state relations
Federal agency activites and programs related to
water resources development in Utah are both numerous
and diverse. All of the major federal water agencies are
involved to a degree, but some have much larger roles
than others.
Since the Reclamation Act of 1902, the Bureau of
Reclamation, assuming a leading role, has built several

36 Utah, Commission on the Organization of the Executive
Branch of the Government, Report . .. ,-p. 192.

major dams and other water resources developm~nt
projects affecting the state. The Flaming Gorge and Glen
Canyon Dam projects are two of the largest and most
recent ones completed. Continuing its heavy involvement
in water development, the Bureau of Reclamation is
presently engaged in various stages of planning and
constructing other projects of interest to Utah. The
Central Utah Project and the Bear River Project are two
major ones currently receiving attention. 37
In San Juan County, the Bureau of Reclamation in
cooperation with the State Board of Water Resources
and the San Juan County Water Conservancy District is
completing a broad scale investigation of water resources
availability, needs, and development possibilities. The
investigations and studies have been performed by the
Bureau, but both the state and the conservancy district
have each provided a portion of the funds. 38
Agencies of the Department of Agriculture, including the Soil Conservation Service, the Forest Service,
and the Economic Research Service, are also involved in
various water development activities in Utah. Aside from
its small watershed projects and other activities, the Soil
Conservation Service has cooperated with the Bureau of
Reclamation, Utah State University, and the Board of
Water Resources .in a statewide land-capability survey.
Along with the Forest Service and Economic Research
Service, it has cooperated with the state in studies of the
Sevier River. 39 Similar studies in the Beaver River and
Escalante Desert areas have recently been started.
Having a much smaller role in constructing water projects
in Utah than the Bureau of Reclamation, the Corps of
Engineers, nevertheless, has been studying flood problems in the state for many years. Several projects which
have been planned and authorized have not been
constructed because of the lack of local cooperation
(financing). The state apparently is not authorized under
the present laws to participate directly with the Corps in
flood control projects. The providing of lands, easements
and right-of-way required for such projects, therefore, is

37 David L. Crandall, "I nvestigations by the Bureau of
Reclamation," Developing a State Water Plan: Status of Water
Planning in Utah, April, 1966, Proceedings of Symposium on
State and Federal Water Planning in Utah (Salt Lake City:'Utah
Water and Power Board, 1966), pp. 94-102.
38 Bingham, interview, January, 1968.
39J. A. Libby, "Investigations being Made in the Soil
Conservation Service in the State of Utah," Developing a State
Water Plan: Status of Water Planning in Utah, April, 1966,
Proceedings of Symposium on State and Federal Water Planning
in Utah (Salt Lake City: Utah Water and Power Board, 1966), p.
122.
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left to the counties or local entities, who have a hard
time raising the funds needed. 40
At the request of the Utah Water and Power Board
in 1965, the Corps initiated a statewide program of flood
plain information studies. 41 In addition to this activity, which will continue for several years in order to cover
all the important streams in the state, the Corps is
currently conducting a number of detailed investigations
of potential flood control projects.
The U.S. Geological Survey has had a substantial
role in the collection of basic data usefu I in Utah's water
planning program. Cooperative water resources investigations of the Geological Survey in Utah began as early as
1906. 42 Sixty years later the program had grown to
the extent that its annual expenditure amounted to over
$600,000. In that year, 1966, the state ranked 10th in
the nation with respect to total amount of matching
funds provided. 43
Under the cooperative program extensive data
gathering networks have been set up, and much information on the quality and quantity of both surface water
and groundwater has been acquired. 44 Although the
State Engineer has administered or cooperated in most of
the data gathering activities, the Division of Water
Resources is presently engaged in a cooperative program
with the Geological Survey in establishing additional
gaging stations to be used in the planning program. 45
In 1965, through an invitation of the Governor of
Utah, the Bureau of Reclamation, the Corps of Engineers, and the Soil Conservation Service joined with the

40 Robert E. Mathe, "Water Development in Utah," Developing a State Water Plan: Status of Water Planning in Utah, April,
1966, Proceedings of Symposium on State and Federal Water
Planning in Utah (Salt Lake City: Utah Water and Power Board,
1966), p. 110.
41 Ibid., p. 105.
42 Francis Mayo, "Basic Data Collection Activities of the U.S.
Geological Survey and the State of Utah," Developing a State
Water Plan: Status of Water Planning in Utah, April, 1966,
Proceedings of Symposium on State and Federal Water Planning
in Utah (Salt Lake City: Utah Water and Power Board, 1966), p.
85.
43 Ibid.

Utah Water and Power Board in an informal cooperative
organization for coordinating water planning. 46 Under
this arrangement the planning directors of the four
agencies meet monthly, and four committees have been
formed: (1) Land Use and Land Classification; (2)
Hydrology; (3) Flood Hydrology; and (4) Economics and
Water Use. A fifth committee to be concerned with
water quality has been considered, but not yet organized. 47
There have been some problems in the operation of
these committees, it was reported. They have not worked
as well as it was hoped that they wou Id. One of the
reasons cited was that the federal agencies' organization
and funding on a project basis make participation in state
planning difficult. Type I framework studies have also
diverted some attention and activity away from state
planning efforts.
Utah is expending much of its planning effort on
Type I studies which are under way for the Upper and
Lower Colorado River Basins. Having membership on all
of the interagency work groups organized for these
studies, the Division of Water Resources is trying to
orient state planning activity to fit with the framework
planning. A large portion of the hydrologic inventory
work started in 1954 by the state covers the same area as
the Type I study. In spite of efforts to avert it; however,
there has been some minor duplication of effort. For
instance, one set of economic projections has been
prepared by the state, while another has been prepared
by federal agencies for the Type I studies. 48
In the Great Basin Type I Study, which was started
in Fiscal Year 1969, the State of Utah is sharing with
Nevada the chairmanship of the interagency committee
conducting the study. 49
Regional and interstate relations
Utah belongs to the Federation of Rocky Mountain States and the Western Governor's Conference, both
of which have an interest in water planning and
development problems facing the Western States. Neither
of these organizations has performed or sponsored actual
planning studies, but each promotes certain planning
concepts. The Western States Water Council, which was

44 Ted Arnow, "Activities of U.S. Geological Survey," Developing a State Water Plan: Status of Water Planning in Utah,
April, 1966, Proceedings of Symposium on State and Federal
Water Planning in Utah (Salt Lake City: Utah Water and Power
Board, 1966), pp. 89-90.
45 Utah, Division of Water Resources, Application for Title III
Grant under the Water Resources Planning Act of 1965 (P.L.
89-80), FY 1969, p. 16.

46 ,bid., p. 2.
47Haycock, interview, April, 1968.
48 Ibid.
49 Utah Division of Water Resources, Application for Title III
Grant FY 1969, p. 5.
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formed under the Western Governor's Conference, was
discussed briefly in the California chapter.
Utah is a party of two interstate river compactsthe Bear River and the Upper Colorado River. The
planning and development of projects on these rivers is
largely being accomplished by the Bureau of Reclamation, and relations with this agency were discussed in the
preceding section.
Local relations
The colonization of Utah by the Mormon pioneers
involved the establishment of many small communities,
usually separated by miles of desert or mountain range
and therefore largely self supporting. The major activities
in these communities, including the management of
irrigation water supplies, were carried out cooperatively.
Out of these early cooperative efforts evolved the typical
Utah !llutual irrigation company, the dominant form of
irnYdllon organization in the state. There are over 1,000
now in existence. 50

financial assistance through its revolving development
fund, and the Division of Water Resources provipes
technical assistance through its development section. In
1964 for instance, its predecessor, the Utah Water and
Power Board, had 220 water conservation projects under
contract with local organizations. State assistance loans
for these projects totaled $8,044,754. 53
Aside from some public information efforts to
keep individuals and local organizations informed about
the state water planning program, there apparently are
no arrangements for coord inating with local water
entities in the planning process. Without local public
hearings or local planning offices, the accessibility of
local organizations to state water planning is rather
limited. In light of the strong position of some of the
local units, such as the Central Utah Conservancy
District, which can have an independent planning and
development program of its own, the establishment of a
state-local coordinating mechanism seems particularly
important.
Public Participation

At the other end of the spectrum at the local level
is the highly organized and powerful conservancy district, which encompasses several smaller entities, such as
mutual companies, irrigation districts, partnerships, individuals, etc. Conservancy districts are created under state
law 51 and have extensive powers, including limited
taxing authority.
The Central Utah Conservancy District, formed by
several counties to contract with the federal government
for the purchase of water from the Central Utah Project
is an example of this form of local organization. The
district has full rights to the water developed by the
Central Utah Project, and may sell it to irrigation
districts, cities, industries, individuals, etc., as it sees fit.
Having authority for the whole spectrum of water
resources developmant functions, it may also plan and
develop water from sources other than the Central Utah
Project. 52
The state's primary water development function
with the various local water organizations has been that
of providing financial and technical assistance in the
construction of small water projects (primarily for
irrigation). The Board of Water Resources provides

50Jay M. Bagley, Director, Utah Water Research Laboratory,
personal interview, Logan, Utah, February, 1969.
51 Utah, Code Annotated (1943), 73-9-1 to 73-9-42.
52 Lynn Ludlow, Manager of Central' Utah Conservancy
District, personal interview, Provo, Utah, April, 1968.

As noted previously, direct public involvement in
water planning at the policy-making level is provided for
by the two part-time citizen water boards-the Coordinating Council of Natural Resources and the Board of
Water Resources. Some further opportunity for public
participation' is provided by the open meetings these
boards conduct. Advanced copies of the agenda for
meetings are sent to selected individuals, district organizations, and others. Although participation at meetings is
reported to be good, in the case of the Board of Water
Resources the business of the meetings pertains mostly
to developll!ent loans.
One of the duties of the board defined in the
statutes is to consult with the Utah Water Users'
Association. This association is a grass-roots type water
users organization primarily interested in the broad
aspects of water resources development and conservation. It is organized in each of the 29 counties of the
state. The county groups are formed into districts, which
in turn are affiliated with the state organization. Each
group has its own board of directors, and each has a
voice in forming the policies set by the association at the
state level. 54

53Utah Water and Power Board, Ninth Biennial Report, Salt
Lake City, Utah, 1964, p. 27.
54Edward H. Southwick, "Water Users' Organization for
Water Development and Operation," (paper presented at International Conference on Water for Peace Washington, D.C., May
23-31, 1967), pp. 1-2.
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With its grass-roots influence th is organization
should be effective in helping to mold water policy and
to generate public acceptance of policies and plans. It has
been largely agriculturally oriented, however, and not all
users including municipalities and industry have been
adequately represented.
Efforts to keep the public informed about the
planning program have amounted mainly to talks by
state people at various meetings of state and local groups,
and occasional press releases. As already noted, no public
hearings are conducted in the state. The fact that
emphasis in the planning program to date has been on
taking an inventory of resources and on defining needs
rather than considering alternative development proposals, perhaps accounts for the lack of greater public
involvement. As the program moves into the plan
formu lation stage th is should be changed. It was reported, however, that the state does not have an
administrative procedures act whereby notice of hearings
can be initiated. 55
In light of the long standing water rights doctrine
in the state and the strong feeling that people have about
their water rights, a public information and participation
program seems particularly important. Under the doctrine of prior appropriation, practically all the water in
the state which has thus far been developed has been
appropriated. Existing rights can be transferred to new
uses under the system. But some of the rights go back
many years, and plans which will affect these rights may
meet resistance. Effective public relations, wh ich provide
assurances that prior rights will be protected or improved, could help overcome such resistance and enhance
the possibilities of having plans implemented.
On the other hand, a problem or negative aspect of
public hearings was pointed out by one individual
interviewed in the state. Whereas in theory public
hearings are supposed to give a good cross-section of
public opinion, in reality, it was argued, highly vocal
minorities and special interest groups get the most
attention.

by the interests of the people now and in the future, the
Utah Water and Power Board in 1967 identified for itself
a primary objective:
To plan and direct the development of Utah's
water resources, subject to laws and executive orders,
to the end that the physical, economic, and social
needs of the people of Utah will be met most
efficiently, and to promote and encourage the construction and operation of physical works required
for the development and use of the State's water
resources. 56

To carry out the responsibilities associated with
this general objective, the board also defined some
guiding principles:. 57

1. Water supply to be expected. Utah, in common
with most of the other states of the southwest, is
expected to utilize fully its water resources by the year
2000. Accordingly,
The plan shall be predicated upon the State's
having to exist to the year 2000, at least, with the
surface and groundwater supply now physically available to it. The need for and desirability of imports
into the Colorado River Basin or into the Great Basin
will be recognized in the planning process but will not
be considered as a possible source of water supply
until after the year 2000. However, the plan should
recognize that the opportunity to participate in an
import program could arise at an earlier date. 58

2. Relative priorities in water use. Since the
potential uses of water, particularly for irrigation, far
exceed the limited available supply, it is imperative that
they be ranked according to their relative importance in
achieving the greatest economic and social gain for the
state:
Planning shall be directed toward providing
sufficient water from unused sources or by transfer
from existing uses to meet:
(1) Present and future domestic and municipal
water uses and industrial water uses to the
extent that such uses produce employment
opportunities and income to the State greater
than would be expected in the most likely
alternative uses;

Plan Formulation

(2) The supplemental water needs where financially possible for those irrigated lands having a
reasonably high level of productivity or the

Method

Within a broad framework of natural resources
development in the state to assure best use as determined
56

55

.
Th orpe Waddlngham, Member of Utah Coordinating Council of Natural Resources, personal interview, Salt Lake City,
Utah, April, 1968.

Utah Water and Power Board, Report on Goals, Objectives,

and Planning Principles, p. 2.
57 Ibid., pp. 3-10.
58 Ibid., p. 4.
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irrigation of new good quality lands where
such irrigation would stabilize and strengthen
existing farm units and communities;
(3) To the extent that water is available, the
permanent irrigation of new lands in those
areas where the net return, considering all
costs, will be greatest;

Water reserved in existing or future projects for
future municipal and industrial uses or other purposes
should be converted to temporary uses when possible.
Plans should be predicated upon the water's being so
used, to the extent temporary use is possible, where it
will provide the greatest net value to the State. 59

3. Higher levels of water use efficiency are expected. Not being priced on the same basis as other
commodities, water has not been recognized as having a
value as great as actually exists. Increasingly high levels
of efficiency in use must prevail as supplies are depleted.
I n planning, therefore,
Higher levels of water use efficiency are to be
expected. The Water Plan should present and recommend sBrocedures to assure that this will take
place.

(1) The recreation and fish and wildlife potential of the State should be appraised carefully, and
water for human consumption associated therewith,
for water sports, and for fishery and wildlife preservation and enhancement should be provided to the
extent that such uses are competitive with potential
alternative uses.
(2) The Plan should anticipate an aggressive
program of phreatophyte removal and water salvage
to the extent that such action is compatible with
wildlife management and aesthetic considerations.
(3) During the planning process, attention must
be given to financing and other factors required to
assure the provision of water for recreation and fish
and wildlife pur~oses without unduly burdening
other water uses. 6

7. Flood control.
I n the formulation of prospective plans for
other measures for management and enhancement
of the water resources, careful attention shall be
given to existing and potential flood problems. The
physical scope and operational procedures of such
plans shall consider flood control needs to the
maximum feasible extent. 64

4. Improving irrigated land use. Since opportunities exist for increasing productivity of irrigation agriculture through: more intensive land use, land reclamation
and drainage procedures, transfer of water to more
productive lands, etc., it is assumed that;

8. Use of local water supplies. I n some areas where
relatively I~rge acreages are subjected to normal irrigation
in wet years, but subjected to severe restrictions in dry
ones, stabilization of local supplies would improve their
economies. Therefore,

More effective and productive irrigation should
be anticipated. The water plan should present and
recommend procedures to assure that this will take
place. 61

5. Water quality. I n light of the increasing disposal
of wastes into the streams of the state, and the effect th is
has on water resource availability,

Plans for the use of local water supplies in
relatively water deficient areas, where the supply
varies widely from year to year, should be directed
toward stabilizing the area irrigated. This should be
done through more surface storage, better use of
underground reservoirs, coordinated use of surface
and groundwater, control of phreatophytes and increased efficiency. 65

The plan shall give full consideration to matters
of water quality and to interstate and intrastate water
quality standards. 62

9. Groundwater. Since the state has a relatively
large quantity of undeveloped groundwater in storage in
a number of large groundwater basins,

6. Recreation, fish, and wildlife. Recreation
opportunities and fish and wildlife are important to the
people of the state both from the standpoint of making
the state a better place to live and from that of providing
income to the state by the expenditures of out-of-state
visitors. Since these resources are closely related to
water, the following principles are to be used in the
planning process:

The Water Plan shall take account of opportunities for more complete use and management of the
State's ground-water resources. 66

Finally, as an overriding major principle to be used
in planning, the board enunciated the following:
Throughout the planning process, optimum use
of the State's water resources shall be the guiding

59 Ibid., pp. 5-6.

63,bid., pp. 8-9.

60 Ibid., p. 7.
61 Ibid.
62 ,bid., p.8.

64 ,bid., p.9.
65,bid., pp. 9-10.
66 ,bid., p. 10.
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principle. Concepts of multiple use of facilities and
sequential use and reuse of water shall be applied. 67
The procedure for preparing the State Water Plan is
outlined in the program description contained in Appendix D. In carrying out the various investigations and
studies required, the Division of Water Resources is
relying heavily upon cooperative arrangements with the
universities, federal agencies, and other state agencies.
With respect to cooperative arrangements with
other state agencies, the Division of Water Resources has
contracted with the Division of Fish and Game for
stud ies related to determin ing water needs for fish and
wildlife. Contracts for studies related to water quality and
recreation needs are to be made shortly with the
Divisions of Health and Parks and Recreation respectively.68
Some rather sophisticated techniques are being
developed and used in some of the state studies. Mainly
through cooperative arrangements with the universities,
research on new techniques has been conducted, and
some applications of these new tools to the state's
problems have been made. For instance, analog computers have been used to model some of the basins for
making an inventory of water resources; economic
input-output models have been used in defining the
economic base for projecting water needs; and research is
underway on digital computer programs for optimizing
conjunctive use of surface and groundwater. 69
Although the Division of Water Resources does not
have local or regional offices to conduct planning studies,
the state has been divided into 10 hydrologic study
regions. 70 These study units, because of their stream
systems and other hydrologic features, are readily
adapted to individual analysis. Since a lot of effort in the
planning program to date has been directed to the
inventory of resources, it should be noted that the
agency with the major data gathering program-the
Division of Water Rights-does have eight area offices
located throughout the state. 71

67/bid.

68 Utah , Division of Water Resources, Application for Title III
Grant FY 1969, pp. 10-18.

Staff
With deliberate reliance on the universities and
other agencies to perform planning investigations and
studies, the planning staff of the Division of Water
Resources has been kept small. Referring to Figure 19,
page 204, one will note that there are only seven
professional positions in the planning section.
Since the size of the planning staff is up to the
level provided for in the budget, there is no recru iting
being done at present. The fact that there are no
vacancies is not necessarily because of high salaries;
rather, it is because of other incentives primarily. The
desire of employees to live in the area was cited as an
important retention factor. 72
Salary increases, though not automatic, have been
about 5 percent annually for employees doing satisfactory work. In 1968 the lowest professional position on
the planning staff for engineers had a salary range from
$627 to $919. This position required a degree plus two
years of professional experience. A graduate with four
years of experience could qualify for a position with a
salary range of $759 to $1,061. Under special permission
of the Personnel Department which does all the hiring
for the state, personnel could be hired at a 10 percent
higher rate than the beginning salaries of these two
ranges. 73
None of the positions on the planning staff require
professional registration, and no incentives or pay d ifferential is offered for achieving it.
A variety of training opportunities are afforded the
planning staff. In addition to sending people to courses
and conferences elsewhere, the division occasionally has
arranged for classes to be conducted in the office.
Seminars have been held to discuss some of the planning
studies and research being accomplished by the universities. And interdisciplinary training has been afforded
the staff through opportunities to work on teams with
university personnel doing planning studies.
Although there has been much reliance on the
universities and other agencies for technical assistance,
private consulting engineering firms have not been used
significantly. One reason offered for th is was private
firms' high cost of services.

69/bid.

70 Utah Water and Power Board-Utah State University,
Developing a State Water Plan: Utah's Water . .. A Challenge, p.

23.
71 Hubert C. Lambert, State Engineer of Utah, personal
interview, Salt Lake City, Utah, April, 1968.

72Daniel F. Lawrence, Director, Utah Division of Water
Resources, personal interview, Salt Lake City, Utah, April, 1968.
73Edwin B. Haycock, letter to the writer, May 7,1968.
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CONCLUSIONS

General
Although there are a number of other important
facets to water resources administration in the states, the
scope of this study has been limited to organizations
designated to accomplish comprehensive planning of
water resources development. These designated organizations usually have other functions too, but they are
outside the scope of this study. Regulatory activities,
such as water rights administration and pollution control,
for instance, have not been investigated and analyzed
except as they relate to the planning function.
However important planning is, it is only one step
in the development process. Good organization should be
sought not only for planning, but for implementation of
plans as well. Separation of plan formulation from
implementation was necessary for the study to keep the
project small enough to handle. In practice the two
functions ought to have a close relationship. Plans that
are not accompanied by policies and measures for their
implementation are merely projections and often fail to
be carried out.
The large and, until recent years, continually
expanding role of the national government in water
resources development presents both an opportunity and
a responsibility to the states. Through river basin
commissions, interagency committees, federal-state compact commissions, and other cooperative arrangements,
the states have an opportunity to work jointly with each
other and the federal agencies. Because of the usually
greater financial and technical resources of the federal
agencies, the states stand to gain much from this
association, provided their participation is adequate.
Planning and development of water resources
require large financial investments and a sizable amount
of staff work by well trained, competent people representing a variety of disciplines. With their large professional staffs and tremendous financial backing, the
federal agencies are in a position to make a substantial
contribution to such efforts.

This leads to the responsibility which states have.
Because of the greater involvement or domination of the
federal agencies in water development in the past for
whatever the reasons may be, many states have accepted
a passive role. With small staffs and little investment of
funds, the states have generally watched the federal
agencies do the planning and constructing. By reviewing
the plans which have been prepared by others and by
exercising their legal rights and influence, they have
attempted to shape development in harmony with their
own interests.
Because of a number of considerations that transcend state boundaries, including those related to interstate waters, to metropolitan areas, and, more signifi·
cantly, to the broad programs of the national government for social development, most states are not in a
good position to "go it alone" in planning water
resources development. The interests of other states and
the national government make cooperative or partnership
arrangements imperative; unless, of course, the planning
and developing are to be done by the national government or a regional entity without the states participating.
The latter alternative, though unlikely, is not beyond the
realm of possibility if the states fail to act resolutely.
Despite some weaknesses for coping with current
problems, states have a fairly strong constitutionalpolitical base, and are likely to endure for the foreseeable
future. In light of the functional and project orientation
of federal agencies, the limited jurisdiction of present
regional and river basin planning organizations (which
often are concerned with only portions of the state), and
the limited interests of local organizations, the state is in
a unique position to coordinate and integrate these
wide-ranging activities on a statewide basis. If the needs
and interests of the state related to water are to be
considered in a statewide framework, then the state will
have to take the lead. If it fails to accept this
responsibility then development will proceed accord ing
to the advantage of the locality or the region, possibly in
a less than optimum manner from the standpoint of the
state.
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Since all levels of government have been created to
serve the people, the requirement for cooperation among
the various levels and entities to achieve maximum
efficiency is implicit in intergovernmental relations. The
citizenry is represented in local, state, and federal
governments at the same time, and its interests are best
served when the three work together harmoniously in
solving common problems.
The intergovernmental relationships in water resources development are extremely complex, and the
rights and responsibilities, particularly of the federal
government vis-a-vis the states, have been the source of
much discussion and controversy. In keeping with the
federalist principlies upon which our system of government was organized, efficient water resources planning
and development require a balancing of responsibility
and proper allocation of functions among local, state,
and federal governments so as to ach ieve th e best resu Its
from all three.
Patterns of Organization
Because of the diverse interests involved in water
resources development, machinery for coordination and
the effecting of compromises is essential to state organization for comprehensive water planning. Competition
for available resources is becoming intense in some states.
G ranted that the processes of government are often
complex and public organizations are not structured
entirely on the basis of technical rationality. Nevertheless, the experience with state organizations examined in
this study seems to indicate that, all other things being
equal, the harmonizing of different interests in water
resources development can best be accomplished in an
executive organization in which authority and responsibility are integrated in a hierarchy under a single chief
executive.
The governor as the elected representative of the
people should be in a position to exert policy leadership
over the various agencies comprising the executive
branch without h is authority being challenged by independent agencies which are not directly responsible to
the electorate. Policy advisory bodies, however, providing an element of public participation, might well exert
substantial influence on executive policy and tend to
provide continuity through changes of administration.
The many states that now have independent
agencies responsible for various functions related to
water resources development tend to ignore the interdependence of these activities. A state with its major
agencies headed by boards whose members are appointed
for long overlapping terms, is not in a good position to

settle disputes or force compromises if such becomes
necessary. Boards, whose members are not elected by the
people and are not subject to removal by the governor
because of fixed staggered terms, enjoy a great deal of
independence in making policy decisions. Establish ing an
integrated, unified water development policy when the
agencies responsible for fish and game, parks and
recreation, pollution control, water management, etc.,
are all under separate independent boards is likely to be
difficult, indeed.
For a state so organized that the governor is in
command of his administration, i.e., with each principal
department supervised by a single executive serving at
the pleasure of the governor, this study has revealed two
useful patterns of organization (for comprehensive water
resources planning) at the policy- making level.
Consolidated natural resources agency
The first pattern, similar to the Resources Agency
and its Department of Water Resources in the State of
California, involves the consolidation of major natural
resources departments under a single cabi:1et-level administrator. Natural resource departments with closely related major functions or purposes are grouped together
in one agency. This arrangement depicted in Figure 23,
page 143, fixes responsibility for policy-making upon
the governor and individual supervisors or heads within
his administration. It provides two levels for policy
coordination and adjudication. Issues which concern
only departments within the consolidated natural resources agency can be considered and resolved, when
necessary, by the agency administrator meeting with
department heads. Issues which cannot be settled at th is
level or involve other agencies and departments outside
of the natural resources agency can be considered by the
governor and his cabinet at a higher level.
If departments throughout a state government are
grouped according to major purpose as has been suggested for those concerned with natural resources administration, the relatively small governor's cabinet of
consolidated agency heads can be a viable, effective
instrument for interagency coordination. With a functioning cabinet and a line organization responsive to his
wishes, the governor is in a position to lead his
administration and effect coordination of agency policies
and programs.
To provide for participation of special interest
groups and the public in policy-making, a policy-advisory
board similar to the California Water Commission should
be used in conjunction with the line organization. This
body, composed of public members and perhaps repre-
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sentatives of special interest groups, as the situation in a
particular state may warrant, should be advisory only. By
discussing water development matters openly, conducting ,public hearings, and engaging in other public
relations activities, it can provide for broad public
participation and broad representation of views in policy
formulation. In order to keep the authority and responsibility for policy fixed on the governor and his administration, however, it is reiterated that this policy body
should be advisory only.
The functions which could appropriately be consolidated in a natural resources agency would depend upon
the situation in a particular state. Program interrelationships and other factors would have to be considered.
There are some functions so closely related to water
resources planning and management, however, that it
seems obvious in the interest of efficiency to have them
within the same natural resources agency. Fish and Game
and Parks and Recreation are two major functions of
state government in this category. The functions of water
quality control and water rights (or use regulatjon)
should also be located close to the planning function.
These quasi-judicial functions, however, should not
be subservient to or dominate the administrative organization. They are most logically handled by boards
because of the ,greater breadth of wisdom and spreading
of responsibility boards provide. Since the two functions
are so interdependent and integral to water resources
administration, they probably should be combined under
one board as they are in California (State Water
Resources Control Board).
Coordinating Council
A second pattern of state organization recommended for comprehensive planning of water resources
development is similar to the Water Resources Commission in New York State. Rather than consolidating
functions and departments in a natural resources agency,
this pattern utilizes a coordinating board composed of
the heads of major departments concerned with various
aspects of water resources management. Four public
members representing various special interest groups are
advisory to the board.
This arrangement shown in Figure 24, page 144,
has the inherent advantages and disadvantages of the
board form of organization. It provides a good mechanism or opportunity for the major state agencies to have
a voice in policy formulation. Competition and conflict
may not be eliminated by joint participation of these
agencies on a board, but a board does provide a useful
forum for minimizing such problems.

Since the voting members of the board are also
executives, the jointly-formulated policies are executed
by these same men individually through the departments
they head. With each member directly responsible to the
governor for his department, and his subordinates each
individuaHy responsible to him, there is a clear line of
authority and responsibility from top to bottom. Although there is decentralization of policy-making responsibility in the board itself, the governor is still in control
and ultimately responsible. H~ can force or make a
decision, resolve conflicts, etc.
To avert some of the problems associated with
boards, particularly those related to the primary i,nstitutional interests of the members in their own agencies and
to possible indifference to board matters, the chairman
of the board should be an appointee of the governor and
of at least equal rank to the department heads who are
members. I n New York the chairman is an appointed
department head (Conservation). A full-time chairman
with an independent staff not tied to any of the
departments, in contrast, would be in a stronger position
to promote the activities of the board and effect the
necessary coordination and compromise requireq,for an
integrated water policy. In this realm of activity he
WOUld, in effect, be the governor by delegation of power.
The chairman's power would be limited to the
duties and responsibilities assigned to the board. He
would not have jurisdiction or control over the department heads in their respective programs. Along with
other members of the board he would have only one vote
on policy decisions, but by virtue of his primary
responsibility for the board's program and close association with the governor, he would be in a good position to
make the board function effectively.
Since administrators of major departments often
lack time to participate effectively in activities outside
their own agencies, in the coordinating board pattern of
organization, a lower echelon board should represent
their principles on the coordinating board. This board of
representatives would have the same chairman as the
higher body. It would meet more frequently than the
other group in order to coordinate programs, develop
and recommend policies, and take care of matters
delegated to it. The board of representatives would strive
to work out compromises on minor policy issues and do
the preliminary work on major issues before referring
them to the higher board.
Members of the lower board would be appointed
by the heads of their respective departments and be
responsible directly to them. I"f this secondary group is to
function properly, the representatives must be empowered by the department heads to make decisions and

106

act in behalf of their respective departments on all policy
matters except the most major or significant ones.
As in the case of the New York State Water
Resources Commission, any public members of the board
should be advisory. It is important to have special
interests and, perhaps, the public in general represented
in policy deliberations, but in order to fix responsibility
on the governor and his admin istration, the public
members must be kept in an advisory role.
The chairman of the coordinating board should
also be the executive director of the board's professional
staff. In this dual role he would be an effective link
between the policy-making body and the planning staff.
As the only member of the board with both policymaking and administrative authority for the planning
program, he would supervise staff operations under a
separate budget.
To link the state water planning organization at the
policy-making level to federal- state, regional, and interstate water planning organizations, the chairman of the
coordinating board or his representative should be the
state member of all such bodies, except the ones for
which the governor is the state member. The chairman
should then be the governor's alternate.
Central planning staff approach
Many states have a central planning staff responsible to assist the governor with policy formulation and
coordination spanning the programs of many agencies in
state government. In some states such as Minnesota, for
example, the central planning staff has been given
primary responsibility for comprehensive water resources
planning.
In this approach, the operating programs, such as
pollution control, fish and wildlife, and parks and
recreation, are administered separately by various state
agencies. The central staff coordinates the policies and
activities among the different agencies and assists the
governor in formulating a water resources development
policy keyed into an overall development policy for the
state.
To effect coordination among agencies in matters
of policy, an interagency committee may be utilized. In
Minnesota, for example, the Water Resources Coordinating Committee composed of several major department
heads and two representatives of local government
associations was organized by the State Planning Agency
for th is function.

The central staff arrangement with an interagency
committee is quite similar to the coordinating board
pattern of the preceding section. The primary difference
is in the policy-making roles of the committee and the
board. Whereas the interagency committee is advisory
only, the coordinating board has policy-making authority. This authority afforded the various operating agencies through the coordinating board arrangement is
significant. There have been instances in which central
staff planning efforts have failed because of the lack of
support or cooperation by powerful state agencies with
implementation responsibil ity.
When the central staff agency has a primary
function of state planning as it does in Minnesota, it has
a broader mission or scope of planning activity than does
a coordinating council concerned mainly with water and
other natural resources in the absence of an overall
coordinating agency. It is certainly desirable to have a
formal mechanism to fit water resources planning in with
all other planning in the state.
Use of patterns
Because of differences in social and political
climate among the states, there obviously cannot be, in a
strict sense, a model governmental organization. This,
however, does not negate the value of seeking an ideal,
even though its implementation will inevitably require
some adaption and compromise.
The patterns of organization at the policy-making
level which have been recommended are theoretically
valid for all states regardless of size, location, wealth, etc.
This is true, only under the assumption that the patterns
include a basic state governmental structure of single
agency administrators in a hierarchy under the governor.
The patterns are not necessarily possible under a boarddominated state organization.
Programs, staff, and money suitable to the various
conditions in the states, of course, will be quite different.
Staff and Finances
Most of the state organizations designated for
comprehensive water resources planning have small planning staffs. The fact that several are just beginning a
planning program no doubt accounts partly for th is, as
they have not had time to build large staffs. Efforts on
the part of some states to increase their planning staffs
have been thwarted by low salaries, antiquated personnel
policies and other factors that put the state in a poor
position to compete for the relatively short supply of
capable professional personnel.
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In these cases state legislators and administrators
have not -made a real commitment to building strong
pls!1ning st~ffs. Either they have failed to appreciate the
special personnel requirements of the planning process
and the competitive situation which exists, or they have
not recognized any particular priority for this function
over the many others which demand their attention.
On the other hand, it appears that many states do
not intend to have a large staff. To accomplish much of
the planning work, they rely upon the staffs of other
agencies and the services available from universities and
consulting engineering firms. If this approach is taken in
lieu of developing a large staff with a wide range of
expertise, it is extremely important for the state at least
to have a nucleus of leaders who understand the planning
process and the water problems of the state. .
These leaders should understand the systems context in which water resources planning and development
must take place. They should appreciate the political and
social processes as well as the technical processes
involved. Since it is difficult to find individuals who have
broad interdisciplinary capability, the nucleus should
probably include a team of specialists from the major
disciplines involved in water resources planning. Depending on the particular conditions and problems in the
state, the disciplines represented should likely include
civil engineering, economics, natural science, sociology,
urban planning, and others.
A small staff such as this, though by no means
ideal for participating in the many federal, regional,
state, and local activities in water planning, would at
least be in a position to effectively guide and utilize the
work of universities, consulting firms, and others. It
would also be a valuable advisory group on technical
matters for the policy-maker$.
The principal weakness of too small a staff is its
inability, because of size, to coordinate and participate
to a large extent in intergovernmental cooperative
efforts, both local and federal-state. Its dependence on
other agencies for most of the investigations and studies
required in planning also has some disadvantages. Because of normal work loads in other state agencies,
planning tasks may get put aside for the lack of people to
work on them. Universities too are sometimes slow in
responding because of part-time student help and preoccupation with other activities. Consulting firms are not
always equipped to do the type of work required.
If the state is able and willing to make a substantially greater financial investment, it can have a more
effective planning organization than that provided by the

small core staff just described. Because of the diversity of
hydrologic, social, and other conditions within a state, it
may be advantageous to divide the total area into smaller
units for planning. However, a small staff divided and
assigned to different geographical areas would be at a
considerable disadvantage. Access to centralized records,
libraries, etc., would be difficult, and there would be
limited opportunity for local staffs to discuss ideas and
problems with a variety of experts.
With a large staff, district offices can be established
throughout the state for a more intimate approach to
local planning. Such offices provide an opportunity for
the planners to work closely with local organizations and
individuals. It is essential in this approach that the
district planning be within a statewide framework, that
the planning objectives and goals of the different districts
be consistent with those of the state. For this reason it is
particularly important that state objectives be established
and understood. Two of the states studied in this
research project-California and New York-for example,
utilize district staffs to prepare regional plans which are
eventually incorporated in a statewide plan. The New
York approach includes a formal organizational arrangement for the participation of local citizens in the
planning process. The two arrangements are discussed
briefly in the respective chapters for these states.
There are, of course, a number of other advantages
for a state to have a sizable water resources planning
staff. One which seems particularly significant is the
means it provides for a state to participate in federalstate study organizations at the work-group level. This
enables the state to exert greater leadership in such
planning and to better utilize the work of these study
organizations in its own plans.
In light of some of the bills considered by the 90th
Congress, the future possibilities of federal assistance in
developing bigger and better state professional staffs look
quite promising. The Intergovernmental Personnel Act of
1967 (S. 699), as introduced, would authorize federal
assistance in training state and local employees. Among
other things it would permit the interchanging of federal,
state, and local personnel for up to two years. The
Intergovernmental Manpower Act of 1967 (S. 1485)
would assist state and local governments in strengthening
their staffs by improving personnel administration and
extending merit principles. In addition to providing
support for the training of public employees, it would
also permit temporary assignments of personnel between
federal, state, and local governments. The Intergovernmental Cooperation Act of 1967 (S. 698) which was
passed and became law (P.L. 90-577) on October 16,
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1968, authorizes federal departments and agencies to
provide technical services to state and local units of
government on a reimbursable basis.
Legislative Committees and Commissions
Expressing public policy through the laws and
appropriations it passes, the legislature is the primary
state policy-making body. Although it establishes broad
policies and goals, it is difficult for a legislative body to
spell out in legislation specific water development objectives and details of programs for their attainment.
I n order to carry out legislative policies, the
governor and the executiv~ agencies, therefore, must
interpret the laws and define policies and objectives
within the framework that the legislature sets. Both
branches of state government should work towards
improving this framework. In the planning pro~ess,
constraints to efficient development imposed by existing
law~ should be identified and corrected.
Since the two branches have significant and closely
related roles in policy formulation, coordination of the
two will enhance the effectiveness of the state's planning
process. Active legislative committees or commissions
which work closely with the state's executive agenciesthey may often contain certain executive members "ex
officio" -can provide an effective link between the two
branches, and be another means of access for participation of the public and special interest groups in policy
formulation. These legislative bodies and their advisory
panels can bring together state agency administrators,
legislators, special interest group representatives, technical specialists, etc., to consider water resources planning
and development needs. One of their greatest services to
water resources development planning is the initiation of
appropriate new legislation. They also serve to keep the
legislators informed about the planning program, and
may facilitate the appropriation of necessary planning
funds. Public hearings and informational activities of
these groups can do much toward involving and selling
the public on the planning program.
Legislative commissions and committees should
n9t engage in activities which compete with or duplicate
the planning functions of the responsible agency in the
executive branch. Such groups should confine their
operations to those pertaining to the proper functions of
the legislative branch in the planning process, i.e.: the
definition of public policy and the provision of suitable
organization~1 structure, powers, and sufficient funds to
implement the policy. Conducting the actual planning
program including required investigations and studies
iihould be the responsibility of the executive branch.

The policy advisory board to the water planning
agency might effectively provide the coordinative tie
between the two branches of state government in policy
matters if representation of the legislative branch were
included in its membership. Since the public participation and informational activities of the board are similar
to those of legislative committees and commissions, some
duplication of effort in this area might be avoided by this
arrangement.
Central State Planning Office
If the five states studied in this research were
considered a representative sample of the states, one
might conclude that the central state planning offices
established in most of the states have not yet become
effective in coordinating water resources planning with
other planning. In only one of the five-Minnesota,
where the State Planning Agency has direct responsibility
for water planning-is such coordination being accomplished by a central s~aff.
In New York, the water planning agency is working
on its own statewide plan while concurrently working on
studies for the central planning office, so coordination is
no doubt taking place. The central planning office,
however, does not coordinate water planning on a
day-to-day basis, nor do similar offices in the other three
states stud ied.
At least two of the reasons for this apparently are:
(1) The central planning offices have small staffs and are
preoccupied with what is considered to be more urgent
planning matters, such as hospitals, urban problems, etc.
(2) The water resources agencies have developed their
planning programs independent of central planning
offices and tend to resist change.
The central planning office in a state could fill an
important role in coordinating water planning with other
planning, such as highways, under the right organizational arrangement. One possibility would be the designation or assignment of staff members for liaison. That is, a
man on the central planning staff might be assigned to
coordinate with the water planning agency and a
counterpart in the water agency given a reciprocal
assignment with the central staff.
The central planning office could also assume a
more active role in water development policy formulation by having one of its staff on the water policy board.
A man assigned to such a position could help to
formulate water policy consistent with overall development policies of the state.

109

Universities
Most of the state water resources planning organizations are utilizing the services of universities located
within their respective states. Conventional planning
studies as well as research on new techniques are being
9ccomp!i~hed in this way. Water research laboratories
established in each of the states and partly supported
under the Water Resources Research Act of 1965 have
facilities and personnel which can be effectively utilized
by the planning organizations.
Universities are in a position to serve as a "critic"
to water planning and development programs, and to
speak independently without concern for administrative
policy or problems of agency perpetuation. They enjoy a
certain freedom which can bring an objective and
innovative focus.
Faculties provide a reservoir of talent in the state
which may be drawn on as needed for planning
assistance. Certain kinds of special studies may be more
effectively accomplished by university people than by an
in-house staff, and universities can be particularly helpful
in research and training activities. They are able to help
materially in developing and applying new techniques.
Expertise available from this source should certainly be
utilized as effectively as possible by a state water
planning agency, but too much reliance on outside help
. for conventional planning studies may hinder development of a strong in-house staff.
Principles
This study of state organizations responsible for
comprehensive water resources development planning has
revealed several organizational principles which have
merit and appear to be suitable for wide application.
These principles are the ingredients of good organization
needed in state government to accomplish the complex
functions of the water planning process.
They are used to varying degrees in the different
state organizations studied. The fact that some are not
being widely applied does not invalidate their potential
value or usefulness. Size and age (or stage of institutional
development) of the organization, the political situation
in the state, and other factors may have determined the
extent to which the principles have been used without
any reflection on the value of the principles themselves.
None of the state organizations in existence has all the
ideal ingredients; some of course, have more than others.
The compilation of principles presented here have been
extracted, some from one, some from another of the
various organizations studied.

The five essential functions defined in Chapter I
are, in effect, basic principles of good organization for
comprehensive state water planning. The accomplishment of each is essential to an effective program. Related
to each of these basic functions are a number of specific
principles:
Policy definition

1. Within the framework of laws, the governor and
his administration should have authority and responsibility for water policy formulation in the executive
branch. The principal departments with water development and management functions should be under the
supervision of the governor with the heads (single
executives) of these departments serving at the pleasure
of the governor. With policy formulation integrated in a
hierarchy under a single chief executive, authority can be
delegated and responsibility fixed upon individuals who
are ultimately responsible to the governor, the elected
representative of the people. A good mechanism for
effecting compromise between competing interests or
units of state government exists in this arrangement.

2. The general public and special interest groups
should be able to contribute to executive policy formulation. Access may be provided by an advisory body to the
responsible executives. A board composed of private
citizens and representatives of various special interest
groups can bring broad judgment and a range of
viewpoints to bear on policy determinations. Through
hearings and other public relations activities, such a body
can facilitate and promote public involvement in the
process, and enhance the possibilities of implementing
the policies established. Along with other interests, the
"user public"-doctors, merchants, etc.-should have an
opportunity to participate.

3. Liaison should exist between the planning
organization in the executive branch and the legislature.
Legislative action to improve laws and broad policies may
be more effectively achieved through a cooperative,
unified approach by the two branches. Legislative commissions or committees and their associated advisory
panels can provide the link between the two branches, or
the policy advisory body in the executive branch is an
alternative means of providing the link if it has legislative
branch representation.

4. A state water plan properly prepared and
maintained is an effective instrument for defining state
water development policy. Matching available resources
to requirements over an extended period of time, it
provides a framework within which future development
may take place.
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Horizontal coordination

Public participation

1. Authority and responsibility for comprehensive
planning of water resources development should be
unified. A single unit of state government should have

1. The organization should provide opportunity
for the public to contribute to the planning process in
the formulation of policies and plans. Aside from

authority and responsibility for overall water development policy making, planning, and coordinating. Consolidation of major administrative functions associated with
water and other natural resources closely related to water
within a natural resources agency enhances the achievement of an integrated and unified program. I n lieu of
consolidation, suitable coordinating machinery, such as a
coordinating board of department heads may be utilized.
The uni~ of government responsible for the overall water
planning program should, either through its own powers
or those of the governor, have the capacity to settle
disputes among competing factions. High status or
location close to the governor in the state hierarchy
enhances its capacity to harmonize and coordinate the
various interests involved.

involvement in policy-making which was discussed under
the first function, the public should be kept advised of
progress and activities in plan formulation. An avenue
should be open to the public for the expression of views
and desires on the issues and problems being considered.
The implementation of plans depends upon acceptance
by the public, and the achievement of acceptance can be
enhanced by an arrangement which permits or encourages give and take of information.

2. Comprehensive planning of water resources
development should be coordinated with all other related
development planning in the state. This is essential to
assure that water development fits into the overall
~cheme of development of the state. It can probably best
be accomplished through suitable coordinative arrangements with a central planning agency serving as a clearing
house.
Intergovernmental cooperation

1. The state should gear its water planning organization to participate jointly with the federal agencies and
other states in water planning studies of local, river basin,
regional, and national scope. Manpower and financing
should be sufficient for the state to make substantial
contributions to these studies as well as to gain the
maximum benefit from the associations. In areas and
matters for which the state has primary interest and
concern, it should be equipped to assume leadership.
This would require highly skilled and knowledgable
people whose views and ideas are basically sound and can
command the respect of other participants.

2. The state organization should have the capability to cooperate with and assist local organizations in
water planning and development. The problems of
municipalities, districts, and other local units should be
the concern of the state, and local plans and needs
should be incorporated or coordinated in the overall plan
for the state. Financial and technical assistance in
planning and developing local projects should be made
available by the state.

Plan formulation

1. The planning staff should have multi-disciplinary capability. Whether large or small, the staff
should have people skilled in the major disciplines
involved in water resources planning and development.
These disciplines might include, in addition to civil
engineering: economics, law, biology, urban planning,
operations research, and others. Along with technical
proficiency, the staff, or at least its leadership, should
have an understanding of the political and social processes involved. The planning director should understand
the systems approach to water resources planning, and
have interdisciplinary capability to the extent that he
appreciates the roles of the various disciplines in the
system and can effectively harmonize them in the
planning process.

-

2. The planning staff should have permanence.
Because of dynamic conditions-social, technological,
etc.-a water resources development plan must be flexible, and it must be continually updated. A permanent
staff, acquainted with the local situation and trained in
the techniques of planning, is needed to perform, or at
least administer, continuing studies of resource needs and
availability. A competent staff also can be an effective
advisory arm to policy makers on technical matters.
Competitive salaries and suitable personnel policies will
enhance an organization's ability to retain an experienced staff.

3. Division of the planning staff according to
geographic or hydrologic subunits of the state will
provide a more intimate and effective approach to local
planning problems. Because of the diversity of hydrologic, social, and other conditions within a state, division
of the total area into smaller units for planning may be
desirable. Assignment of the planning staff to district or
regional offices will enable it to deal with local problems
I

<J

111

on a local basis, and to knit local plans more effectively
into the overall plan for the state. States with limited
financial resources and small staffs, however, are likely to
find such a division impractical.

4. The planning staff should be imaginative and
forward-looking. The success of a planning organization
and its programs may be influenced significantly by these
qualities, which are associated with such characteristics
as: a broad mission incorporating a wide range of
alternatives in water management, early identification of
problems, initiative in seeking optimal solutions, and
introduction and application of new planning techniques.
Although an appropriately-designed organizational structure can make the approach to planning more direct and
logically ordered, having the right people in the organization is probably even more significant to achieving
efficient performance.
5. Universities, consulting engineering firms, and
other consultants are a valuable source of specialized
servic(#s. These services may be used in various ways, such
as: providing guidance in organizing and conducting
plqrning programs, performing conventional planning
studies, and performing highly specialized planning studies. Everyone of these ways is probably appropriate at
certain times and under certain conditions. The services
of outside expertise can have a significant fertilizing
effect upon staff development if the training opportunities possible in the arrangements are recognized and
utilized. In the interest of building and maintaining some
proficiency and independence within the organization,
continued reliance upon outsiders for the more conventional studies should be minimized.
Perspective on Water Resources Planning
As population soars to ever higher numbers in the United
States and people continue to crowd into giant urban
areas, there is increasing concern for the quality of the
environment. Air and water pollution, crowded schools,
clogged highways, and congested ghetto areas are among
the most critical problems facing today's leaders. Timely
solutions to these complex prroblems are of utmost
importanc~ to the well being and survival of society.
Although the level of technology has advanced
tremendously in recent years, the application of new
techniques to the solution of urgent problems has not
kept pace. Outmoded institutions characterized by
inertia and fear of change constitute one of the significant barriers to innovation.
Problem solving and planning in the past have been
approached largely on a fragmented or piecemeal basis.

Specialists have struggled with problems and proposed
solutions related to their own disciplines without an
adequate understanding of the effects their actions have
on the whole system. In the development and management of water resources, a multiplicity of organizations,
both public and private, have pursued solutions to
problems along the lines of individual purposes.
The complex environmental problems being thrust
upon society today require solutions in a total-system
context. Continued population growth, urbanization,
and economic development are making interrelationships
of various system elements increasingly significant.
External effects of individual actions in a crowded
environment cannot be disregarded. A piecemeal
approach may fail to get at the basic issues and may even
aggravate the problems it is presumed to alleviate.
The need is great to modernize our institutions so
that all interrelated elements of problems may be
considered. New and imaginative approaches should be
sought, and barriers to innovation removed so that the
benefits of advanced technology may be more fully
realized.
I n the planning of water and related land resources
development, the wide-ranging interests of government
and private enterprise need to be integrated so that such
development as a weapon for attacking urgent problems
may be as effective as possible. Users as well as
developers and expertise from all disciplines of learning
concerned with such development should participate in
the process under the guidance of professional planners
skilled in the most advanced techniques of the systems
approach. Participation and exchange of views by both
proponents and opponents of change will lead to mutual
enlightenment and tend to reduce resistance.
Water planning should be imaginative and of broad
scope. The interdependencies of water resources development with the development of other resources, both
natural and human, need to be carefully considered, and
all relevant development alternatives (including nondevelopment) ought to be evaluated. The planning should
be in terms of "development economics" as well as
"response economics." That is, consideration should be
given to using planning to direct development as well as
to confirm it.
Although in the past, some states have not shown
much initiative or leadership in water planning, each
state is in a pivotal position to participate. A state is
linked on one hand to federal water resource development efforts and on the other hand to local or municipal
efforts. A strong state program can serve as an effective
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large industrial developments, they have tremendous
political power potential and financial resources which
could be brought to bear on problems.

A good start has been made in establishing partnership arrangements between states and the national
government in water planning. The river basin commissions established under the Water Resources Planning Act
of 1965, and the federal-state compact on the Delaware
River go a long way toward providing the basis for a full
partnership approach. Nevertheless, much remains to be
done across the country to effect fully such partnerships
between the two levels of government.

The states are in a unique position to playa leading
role in bringing about meaningful cooperative participation by localities. By law, they are the parents of local
government and provide the source of !ocal authority to
organize and function. With wider geographical jurisdiction, a state is able to render services and administer
activities which cannot be adequately accomplished by
individual localities.

An even greater challenge exists in bringing local
interests, both public and private, into joint participation
with the states and national government. Just as the
mushrooming metropolitan areas face the great problems
of our times, they likewise have great potential power to
solve these problems. With their vast populations and

The states have a great role to play in partnership
with the national government and local interests in
solving the complex environmental problems that face
society. If they are to succeed as full partners in meeting
this challenge, they must exert positive and imaginative
leadership.

APPENDIXES

APPENDIX A
WHY COMPREHENSIVE PLANNII\lG
Our Nation's progress is reflected in the history
of our great river systems. The water that courses
through our rivers and streams holds the key to full
national development. Uncontrolled, it wipes out
homes, lives and dreams, brings disaster in the form
of floods; controlled it is an effective artery of
transportation, a boon to industrial development, a
source of beauty and recreation, and the means for
returning arid areas into rich and versatile croplands.
I n no resource field are conservation principles more
applicable. By 1980, it is estimated, our national
water needs will nearly double-by the end of the
century they will triple. But the quantity of water
which nature supplies will remain almost constant.
Our goal, therefore, is to have sufficient water
sufficiently clean in the right place at the right time
to serve the range of human and industrial needs. And
we must harmonize conflicting objectives-for example, irrigation vs. navigation, multiple-purpose reservoirs vs. scenic park sites. Comprehensive and integrated planning is the only solution of this problem,
requiring cooperative efforts at all levels of government. 1
Comprehensive planning for river basin development has been proposed by numerous national commissions and committees since the turn of the century.2
However, the concept has changed and broadened over
the years to include a much wider range of water uses
and alternative measures for development than it encompassed initially. Incidentally, it should be noted that
despite the good intentions and apparent wide support
given the concept, it has not been applied in the
development of many of our river basins. What then are
some of the arguments supporting comprehensive plan-

1President John F. Kenned~, "Special Message to the
Congress on Conservation. March 1, 1962," Public Papers of the
Presidents of the United States (Washington, D.C.: U.S. Governm~l1t Printing Office, 1962), p. 180.
2 Schad, "Water Requirements and Water Policy," Western
Resources Conference, p. 18. See also Appendix B of this
dissertation for historical sketch of comprehensive river basin
planning in the United States.
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Irreversibility of Decisions
Many decisions related to the development of land
and water resources are not reversible. Once commitment
to a certain course is made, return to a former position is
impossible. "Subdivisions are not easily made into open
space nor does one dam site readily replace another after
the installation is in place." 4
The elements of choice
are destroyed in the act. As demands on our water
resources increase and competing interests multiply,
associated with incompatibility and resulting conflicts, it
is argued that some areas and some uses will lose out
without comprehensive long-range planning and develop5
ment within the framework of such planning.
Changes in Demand and Patterns of Use
Many interrelated forces impinge upon land and
water use. In the United States today some of these are
the drive for an increasing rate of economic growth,
agricultural surpluses, technological advance in agriculture, urbanization, international competition, rising income levels, and changes in modes of transportation.6
Changing patterns of water use within the
various states are evident in the percentage increases (or
decreases) shown in Table 5.

3 "Related land resources" is defined in the U.S. Water
Resources Council, Rules and Regulations (Federal Register,
XXXI, No. 224, November 18, 1966, Sec. 703.20 as "that land
on which present or projected use of management practices cause
significant effects on the quantity and/or quality of the water
resource, and that land and use or management of which is
significantly affected by or depends on existing and proposed
measures for management, development or use of water resources." Throughout the text when the term, "water resources,"
is used it means "water and related land resources" as defined
here.
4 Smith, "New Approaches in Organizing for Land and Water
Use," p. 1684.
5 Banks, "The Basis of an Adequate State Water Program,"
p.137.
6Smith, ""lew Approaches in Organizing ... " p. 1'685.
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Table 5.

Percent change in estimated withdrawal use by state, 1950-1965.
SelfSupplied
Industrial

State

Rural

Public
Supplies

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
Florida
Georgia
Hawaii
Idaho
Illinois
Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massach usetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New Hampsh ire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsy Ivan ia
Rhode Island
South Carolina
South Dakota
Tennessee
Texas
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

132

113

369

-47
50
-39
-20
123
-13
82
69

193
100
208
112
59
113
318
153

211
595
4,306
386
23
1,058
3,047
75

37
7
18
27
25
79
19
-22
-15
0
-13
20
40
78
26
20
64
-50
-42
129
-6
294
14
-10
1
7
-13
-38
4
100
-3
-38
70
-24
35
-22
-18
45
-12

60
49
47
29
107
67
140
19
41
70
20
79
114
68
11
64
149
159
43
83
22
88
120
51
64
30
31
54
160
65
131
167
170
0
32
105
69
52
50

162
64
346
29
3
213
153
-31
145
643
54
1,700
1,522
206
-19
943
425
382
213
567
-14
96
-3
67
1,838
511
141
258
1,900
-7
76
414
1,633
34
72
-2
43
151
1,233

Source: Tables 13, 14, 15, pages 168-170.

Irrigation

Water
Power

22
27
30
22
28
900
777

17

931
42
500
120
61

32
56
35
69
-18
89
1,350
124
450
131
154
0
383
261
228
14
575
42
680
61

198
147
129
74
-26
0
486
79
-38
184
22
-13
174
-21
22
0
56
-10
12
21
47
0
-28
148
269
-33
28
78
-55
82
125
1,001
-41
312
215
-27
-935
35
1,157
43
-27
58
6
47
725
19
77
201
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Fisher notes that irrigation is giving way to
industrial and urban growth in the West, supplemental
irrigation is increasing in the East, and water based
recreation is growing rapidly throug~out the nation. 7
Probably the latest available projection of future
water use· requirements for the nation is presented in
Table 6. Again, sharp rises in demand are evident for
some of the uses, particularly municipal and industrial.

I n recent years the destiny of our nation's water
supply has been a frequent topic of discussion, and
widely differing viewpoints have led to controversy.
While the overly pessimistic have all but concluded that
much of the United States will have dissipated its
available water in the foreseeable future by consuming it
or polluting it, the overly optimistic foresee no such
stringencies within the next several centuries. 8
Piper points out that for the most part such
implications have come from treating extreme situations
as though they are average or usual, from projecting
trends which are not wholly relevant, and from assuming
that a given volume of water can be used only once {the
pessimistic view} or can be reused an infinite number of
times {the optimistic view}. 9
Since there are advocates
in varying degrees of both positions,10
it is appropriate at least to point out the controversy and add that
basically the argument appears to be about how future
needs will be met, not whether or not they will exist.

7 Gordon P. Fisher, "New Look at Resources Policy,"
Journal of American Water Works Association, LVII, No. 3
(March, 1965), p. 158.
8 A . M. Piper, "Has the United States Enough Water?"
Geological Survey Water Supply Paper 1797, Washington, D.C.,
1965, p. 1.
9 Ibid.
0
1 For a recent book defining the impeding water situation in
terms of a crisis read: Frank E. Moss, The Water Crisis (New
York: Frederick A. Praeger, 1967). See also U.S. Congress,
Senate, Select Committee on National Water Resources, S.
Report 29, 87th Cong., 1st Sess., January 30, 1961, which
indicates that water shortages already exist in many river basins
in the western half of the country and that full development of
all available water resources in several regions will be required by
1980.
For some contrasting reviews read the book by Jack
Hirshleifer, James C. Dehaven, and Jerome W. Milliman, Water
Supply: Economics, Technology, and Policy (Chicago: University
of Chicago Press, 1960) and the articles by William Bowen,
Associate Editor of Fortune Magazine, "Water Shortage is a
Frame of Mind," Fortune LXXI, No.4 (April, 1965), pp.144-145
and M. Gordon Wolman, "National Interest and the Nation's
Waters," Journal of American Water Works Association, LVII,
No. 10 (October, 1965), pp. 1273-1284.

A final point with respect to future demand
projections-it is well to remember the difficulty and
uncertainty involved in such projections. As Peterson has
pointed out, water is a commodity which enjoys economic elasticity, and demand for it is not indomitable. 11
Pricing policies in the future could have a significant
effect upon demand. Knetsch has stated that the greatest
weakness in the present approach to establishing need in
the planning process is in the failure to consider other
factors or alternatives to consumptive rates for resources.
"Things are taken as given which are not; they are
variables ... consumption is being projected, not
demand." 12 Exogenous influences on land and water
use and the uncertainty of the future may lead some to
conclude that planning is useless. 13 Smith contends,
however, that the complex and ever- changing machinery
through which economic decisions are made is a strong
argument for the need to improve planning both conceptually and procedurally. 14
Closely related to growth and changing patterns of
demand is the wide range of uses which compete for
available water resources. King has listed 11 of the
significant resource needs considered in formulating river
basin plans:
(1) Domestic, municipal, industrial and agricultural uses of water; (2) water quality control; (3)
navigation in relation to the nation's transportation
system; (4) hydroelectric power; (5) flood protection,
control or prevention through direct protective
measures and proper flood plain use; (6) land and
beach stabilization; (7) drainage, including salinity
control; (8) watershed protection and management,
including forest, grazing and cropland improvement
through water control measures; (9) outdoor recreation, particularly water-oriented recreation; (10) enhancement and protection of commercial and sport
fish and wildlife; and (11) preservation of unique
areas of natural beauty, aesthetic, cultural, historical
and scientific interest. 15

11 Dean F. Peterson, Director, Office of Water for Peace,
Department of State, letter to the writer, January 17, 1968.
12 Jack L. Knetsch, Director of the Center for Natural
Resource Policy Studies and Professor of Economics, George
Washington University, personal interview, Washington, D.C.,
November, 1967.
13 For an evaluation of the effects of changing technology on
future demands read, Edward A. Ackerman and George O. G.
Lof, Technology in American Water Development (Baltimore:
The Johns Hopkins Press, 1959).
14Smith, "New Approaches in Organizing ... " p. 1686.
15 James S. King, "Comprehensive River Basin Planning,"
Proceedings of American Water Resources Association, I (Urbana, Illinois, 1965), p. 128. These same uses are also listed in
Senate Document 97, which is the official policy and procedural
document for water resources planning and development of the
Federal agencies-U.S. Congress, Senate Document No. 97, 87th
Cong., 2nd Sess., 1962, p. 1.
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In

the

Delaware

River

Basin the commission

created under the Delaware River Basin Compact in 1961
is faced with harmonizing the interests of "43 state, 14
interstate, and 19 Federal agencies-and those of hundreds of enterprises depending on the river's water."23
The failure of interests to coord inate adequately or

inadequate to support present economic activity, to
say nothing of growth ...
The fourth reason is very fundamental. It was
derived from practical experience and not from some
theoretical conception of the nature of resource
planning. It is based upon the fact that proposed uses
of water and related land resources in a river basin
normally involve two general consequences:

to plan comprehensively enough is illustrated in the
tendency of both river basin planners and urban planners

(1) Conflicts of use: (a) The same
resource cannot usually be used in the same
place and at the same time in two or more
different ways; and (b) the consequences of
acts of commission or omission in one place
(e.g., in flood control) can have substantial
effects over a large part, or throughout, a river
basin.

to stop at the water's edge. The result has been that
urban plans have ignored or minimized the significance
of water resources, while the basin plans have paid
relatively little attention to alleviating the problems of
the urban water front. 24
Maldistribution of Resources

(2) Opportunities for complementarv
action: Many times you can develop the use of

"Water in the wrong place at the wrong time" 25
characterizes another facet

resources for two or more purposes jointly
with widespread benefits at less costs than if
these purposes were fulfilled separately ...

of the resource problem

which is best solved through comprehensive planning.
Maldistribution of water resources geographically, seasonally, or both was reported as a significant problem by
half of the states in 1960. 26 The development of such
resources to reduce flood damage, to eliminate waste,
and to meet needs efficiently shou Id be based upon
planning studies of various alternative measures.
Other Aspects
Several other reasons for comprehensive river basin

A fifth reason for comprehensive river basin, or
other large area planning, is that individual project
plans can be put within the framework of systematic
analysis of an area and, if justified thereby, gain in
credibility as feasible in the public interest ..
This reason leads to the sixth: That a river basin
plan properly prepared and presented to the public
enables better communication and public discussion
of proposed future uses of our water resources within
a basin or region. 27

planning have been suggested by Caulfield:
First, comprehensive water and related land

resources planning of a river, or a regional grouping of
river basins, provides the best way of inducing
regional growth of population and economic activity,
where water resource development is the key to
growth generally. .
Second, comprehensive planning is the best way
of assuring that development of water and related
land resources will Keep pace and adequately support
regional growth of population and economic activity ...
Third, the comprehensive approach to planning
enables development of a plan or alternative plans,
over bigger geographic areas. This is particularly
important as local water supplies are being found to be

23Moss, The Water Crisis, p. 266.
24 Donald F. Wood, "Urban and Basin Planning," Water
Resources Research, III, No.1 (First Quarter, 1967), p. 279.
25Wolman, "Elements of a State Water Program," p. 23.
26 U.S. Congress, Senate, Select Committee on National Water
Resources, Committee Print No.6, 86th Cong., 2nd Sess.,
January, 1960.

A reason for comprehensive planning of water and
related

land resources which involves a controversial

approach

not

used

much

at

present

is related to

employing public works programs including water- resource development to direct and shape the location of
regional and national economies for alleviating some of
the mounting problems of urbanization. 28
Under the principle of "developmental" rather
than "response" economics, all necessary facilities
and amenities would be built in some area chosen for

27 Henry P. Caulfield, Jr., "Partnership in Planning," Journal
of American Water Works Association, LlX, No. 10 (October,
1967), p. 1220.
28Harold G. Wilm, "Man's Relation to Natural Resources," (talk
presented at Seminar on Impact of Man on the Ecosystem,
University of Vermont, March 18, 1968). (Dr. Wilm is Assistant
Director of State Grants, Federal Water Resources Council,
Washington, D.C.) See also: Senator Jennings Randolph, "To
strengthen and perpetuate that Union ... " Proceedings of
National

Conference

of State and Federal Water Officials,

Denver, Colo., September 6-8, 1967, p. 86. For a contrasting
view see: Kelnhoffer, "A Prescription for Development Planning," p. 9.
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its desirability as a place for people to live-perhaps
quite away from existing metropolitan concentrations-so that such places would be attractive to
industry and labor. 29

This concept is offered as an alternative to "urban
redevelopment" and other measures to cope with the
major problems of "urban sprawl" or "exploding metropolis."

APPENDIX B
FEDERAL-STATE COOPERATION

Historical sketch of comprehensive river
basin planning in the United States

National commissions and committees
Water development planning in the United States is
almost as old as the republic itself. The famous report of
Albert Gallatin on roads and canals published in 1808
included a detailed survey of existing arteries of transportation and a plan of waterways and roads for improving
internal transportation. 1
This plan, however, was
ahe~d of its time, for it was not until 1824 that the
constitutionality of federal activity in waterway improvement was established by Supreme Court decision. 2
In the latter part of the nineteenth century, two
other significant reports related to water development
were published. The Windom Committee report in 1874
was concerned with developing the West through provision of low-cost water and rail transportation. 3
Because of the great interest in railroad building at th,at
time, the recommendations for waterway development
were ignored. Major John Wesley Powell's report in 1879

on arid lands, another related to water development
which came out during this period, proposed the
planning of coordinated land and water resources use in
the West. 4
An important event in 1879 which had implications for the comprehensiveness of water planning was
the recognition by Congress of the interrelation of flood
control and navigation on the Mississippi. The Mississippi
River Commission, created at that time, was authorized
to prepare plans including both purposes. 5
Following
this in 1888, a statute combined irrigation and flood
control; and before the turn of the century the interrela·
tionships of other factors in water resources development
were recognized. 6
As the concept of comprehensive
river basin planning evolved in this country from its
beginnings in the nineteenth century, the meaning of the
term "comprehensive" broadened to include new uses,
refined techniques, and other factors.
This concept, almost the same as we know it
today, was first actively promoted by President Theodore Roosevelt in 1907. In a letter to the members of the
Inland Waterways Commission, which he had just
appointed, he write: 8
.... Works designed to control our waterways
have thus far usually been undertaken for a single
purpose, such as the improvement of navigation, the
development of power, the irrigation of arid lands,
the protection of lowlands from floods, or to supply
water for domestic and manufacturing purposes.
While the rights of the people to these and similar
uses of water must be respected, the time has come
for merging local projects and uses of the inland
waters in a comprehensive plan designed for the
benefit of the entire country. Such a plan should
consider and include all the uses to which streams
may be put, and should bring together and coordinate
the points of view of all users of water ... 7

4U.S. Congress, House, Report on the Lands of the Arid
Region of the United States, Ex. Doc. 73, 45th Cong., 2nd Sess.,
1878.

29 Wilm , "lVIan's Relation .. ." p. 11.
1Albert Gallatin, Report on Roads and Canals, 1808 in
Amqrican State Papers, class X, Vol. I, 1789-1809 (Washington,
D.C,: Gales and Seaton, 1834), pp. 724-791.

2Gibbons vs. Ogden, 9 Wheat, (U.S.) 1 (1824).
3 U .S. Congress, Senate, Report of the Select Committee on
Transportation Routes to the Seaboard, Report No. 307, 43d
Cong., 1stSess. (1874).

5Mississippi River Commission Act, Statutes at Large,
XXXI, 37,38 (1879), U.S. Code, Title 32, Sec. 64 (1964).
6Roland R. Renne, "Historical and Legislative Setting·of the
Water Resource Problem," Water Resources and Economic
Development of the West, Conference Proceedings, Committee
on the Econdics of Water Resources Development of the
Western Agricultural Economics Research Council (Bozeman,
Montana, June 28-30,1954), p. 8.
7 U.S. Congress, Senate, Preliminary Report of the Inland
Doc. 325, 60th Cong., 1st Sess.,
(February, 1908), p. 15.

Waterways Commission,
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The Inland Waterways Commission's recommendations which were released in 1908 were very forwardlooking. I ncluded in the purposes of comprehensive
planning were water pollution abatement, development
of power, flood control, land reclamation by irrigation
and drainage, and other uses. The recommendations also
covered problems of current interest, such as cost-sharing
among beneficiaries and institutional arrangements for
coordinating federal agency programs.
During the followiny 50 years, 20 commissions or
committees studied national water policies and problems. 8
Some were established by Presidential directive
while others were created by the legislative branch.
Although many of the recommendations have not lead to
specific legislation, all have helped to guide past action
and influence emerging policies. Schad notes that the
same ideas for improving national water resources planning were proposed repeatedly during this period. 9
Cooperation of all interests-federal, state, and local-in
planning was one of these, and it and some of the other
significant ideas were embodied in the Water Resources
Planning Act of 1965,10 which will be discussed in
detail later.

Beginnings of state involvement
The first large-scale involvement of American
States in water development began as early as 1789 with
the planning, construction, and operation of canals.
Between 1789 and 1837,2,500 miles of canals were built
with state authorized credit advances amounting to sixty
million dollars. 11 Poor planning, extravagant management, and strong competition from the railroads led to
the failure of the canal enterprise, and many states had
to repudiate their debts and sell their canal properties to

8 U.S. Congress, Senate, Select Committee on National Water
Resources, Review of National Water Resources During the Past
Fifty Years, Committee Print No.2, 86th Cong., 1st Sess.,
.
October, 1959.
9Theodore M. Schad, "Perspective on National Water
Resources Planning," Journal of the Hydraulics Division, Proceedings, ASCE, LXXXVIII, No. HY 4 (July, 1962), p. 39. This
is a well documented summary of the development of the
comprehensive planning concept to 1962. For another viewpoint
on the study commissions work in the 1950's see: James W.
Fesler, "National Water Resources Administration," Economics
and Public Policy in Resource Development, ed. by Stephen C.
Smith and Emery N. Castle (Ames, Iowa: Iowa State University
Press, 1964), pp. 368-402.
10Water Resources Planning Act, Statutes at Large LXXI,
244 (1965), U.S. Code, Title 42, Sec. 1962 (1964).
11 Leonard B. Dworsky, The Nation and its Water Resources,
Public Health Service, U.S. Dept. of Health, Education, and
Welfare, (Washington, D.C.: 1962), p. 20.

private concerns. Today, state constitutional prohibitions
against the pledging of public credit are mute reminders
of this first great failure of water management on the
part of some of the states. 12
The principle of federal-state cooperation in planning for water resources development was first laid down
in law in Section 1 of the 1944 Flood Control
Act. 13 However, state planning organizations were first
formed, and cooperation with federal agencies in river
basin planning began in the 1930's.14
In 1933 the National Resources Planning Board
established a Water Resources Committee with representatives from the various federal agencies interested in
water projects.
The committee designated some 45 drainage basin
areas, and arranged for basin committees to be set up in
each one with representatives from local offices of
federal agencies as well as from state and local units of
government. The plans were prepared for each basin as a
whole rather than on a strictly functional basis. 15
The planning in the 1930's was quite different than
that which is taking place today. It was geared to provide
for critical immediate needs associated with conditions
of economic depression, whereas today the approach is
oriented more toward long range development. Althoug~1
the state planning boards which were created at this time
were responsible for planning other types of public
works, the critical water situation which existed in many
areas caused the planning to be strongly water resources
oriented. 16
With the ending of the depression and the starting
of World War II in the early 1940's, interest in public
works planning diminished, and the National Resources
Planning Board and many of the state planning boards
disappeared. Other than for a few notable exceptions,

12Albert Lepawsky, "Water Resources and American Federalism," American Political Science Review, XL 7 V, No. 3
(September, 1950), p. 633.
13Flood Control Act of 1944, Statutes at Large, LV 111,887,
(1944), U.S. Code, Title 33, Sec. 701 (1964).
14Forty-one states created planning boards between December 1, 1933, and July 1, 1934, according to Roland R. Renne,
Land Economics, (New York: Harper and Brothers, 1957), p.
706.
15Millett, The Process and Organization . .. ,p. 95.
16Roland R. Renne, Consultant to the planning board for
State of Montana in the 1930's, personal interview, Washington,
D.C., May 1968.
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widespread interest in state water planning at least on a
comprehensive basis was not revived until the 1960's. Of
course, several states particularly in the West have been
involved in various forms of water planning for many
years. Much of this early planning, however, was project
oriented or for limited purposes. On the other hand,
California, for instance, has an especially long history of
state water resources development planning (over 100
years). 17 The state's first water plan was completed
and presented to the legislature in 1931. 18
There has been some state participation also in
federal-state interagency planning committees and commissions beginning in the 1940's. The Arkansas-WhiteRed Basins Committee, 19 the New England-New York
Interagency Committee, the U. S. Study CommissionTexas, and the U. S. Study Commission-Southeast River
Basins 20
are four of the more prominent.
Federalism and the planning of water
and related land resources development
I n the next 10 years, the most critical water resource
decisions will be made in the State capitols ... 21

Twentieth-century federalism
Although federalism means a division of political
power between a central government and local govern-

17 Dorothy Campbell Tompkins, Water Plans for California: A
Bibliography (Berkeley, California: University of California,
Bureau of Public Administration, 1961), p. 5. For a documented
history of intergovernmental cooperation in water resources
planning and development in California see: Porter A. Towner,
"The Role of the State," A Symposium on Federal, State, and
Local Cooperation in Conservation and Development of Water
Resources, California Law Review, XLV, NO.5 (December,
1957), pp. 724-741.
18Harvey O. Banks, "Statewide Water Planning," Journal of

the

Irrigation and Drainage Division,

Proceedings, ASCE,

ments in which neither government acting independently
can alter the other,22 the concept of "cooperative
federalism" which implies a kind of give and take
between levels of government working for a common
purpose has become the foremost characteristic of the
United States system in this century. The states vis-a-vis
the national government are not independent units
acting within their own spheres. 23
In their role in the federal system the states have
come under a great deal of criticism. Sanford lists several
charges which he admits are "true about all the states
some of the time and some of the states all of the time."
The
The
The
The
The
The

States are
States are
States are
States are
States are
States are

indecisive.
antiquated.
timid and ineffective.
not willing to face their problems.
not responsive.
not interested in cities. 24

On the other hand he notes, at some points in
history most of these charges have been applicable to
both the national and local governments as well. There
are certainly those who would argue, too, that federal
policies have fostered some of the shortcomings of the
states. Nevertheless, there has been a sharp declin~ in the
position of state governments in relation to the national
government, and the weaknesses pointed out in ~his list
of charges are probably, at least in part, responsible.
The picture is not as black for the states as this
might lead one to think. Despite the problems alld need
for improvements, the states, having constitutional
authority, are an essential element of the federal system,
and are here to stay. Some authorities have recently
detected improvement, even resurgence, on the part of
the states. 25

Federal-state relationships
in water development

LXXXIV, 1\10. IR 4 (December, 1958), p. 1861-2.
19 For two detailed accounts of this study see: Irving K. Fox
and Isabel Picken, The Upstream-Downstream Controversy in the
Arkansas-White-Red Basins Survey (University, Alabama: University of Alabama Press, 1960) and R. H. Pealy, Comprehensive

River Basin Planning: the Arkansas-White-Red Basins Inter-agency Committee Experience (Ann Arbor, Michigan: University

In the intergovernmental relationsh ips of water
resources development, the aspects of federalism are
highly complex. The rights and responsibilities of the
federal government vis-a-vis the states have been the
source of much discussion and controversy. Perhaps,

of Michigan Publication Distribution Service, 1959).
20 For accounts of U.S. Study Commission activities see:
Pealy, Organization for Comprehensive River Basin Planning: The
Texas and Southeast Experiences (Ann Arbor, Michigan: University of Michigan, 1964) and George E. Tomlinson, "Comprehensive Planning in the Southeast," Journal of the Hydraulics
Division, Proceedings, ASCE, XCI, No. HY 5 (September, 1965),
pp.81-105.
21 Dwight F. Metzler, "Planning for State Water Resources
Administration," Journal of American Water Works Association,
XVIII, No.7 (July, 1966), pp. 793.

22John C. Buechner, State Government in the 20th Clfntury
(Boston: Houghton, 1967), p. 23.
23Ibid., p. 49.
24Terry Sanford, Storm over the States (New York: McGraw
-Hill, 1967), p. 1.
25Terry Sanford, "Are the States Obsolete?" U.S. News and
World Report LXIII, No. 22 (November 27, 1967), pp. 82-88,
see also: William L. Guy, "Strengthening the States," State
Government, XU, No.1 (Winter, 1968), p. 11.
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nowhere else has the need for intergovernmental cooperation been so vividly demonstrated.

hensive planning would have to take place under a
completely different set of rules.

The issue of federal rights versus state rights in
water has been argued many times, and many bills have
been introduced in Congress to clarify the relationships
involved. 26 Without going into an intensive review of
this problem, it can be generally stated that the national
government's authority over water resources is based
upon several powers granted by the Constitution, (1) its
powers over commerce on navigable streams, (2) its
proprietory powers over its own lands and property, and
(3) its powers to appropriate funds to provide for the
nation's welfare. 27 Although the states have had
important spheres of jurisdiction primarily related to the
regulation of various water activities and allocation of
available supplies through a system of water law, there is
not a clear division of federal and state authority.

Because of the differences in leadership and other
factors among states, any assessment of how the states
and the national government stand would have to be in
the most general terms. In recent years, the national
government has dominated in the spheres of navigation,
flood control, hydroelectric power development, irrigation, and river basin planning. The states have dominated
in the spheres of water rights, urban water supplies,
drainage, fish and wildlife enhancement, zoning, and
police powers. The responsibilities have been more
shared in the spheres of power regulation, recreation
planning, pollution control, and small watershed development.

Recent decisions of the Supreme Court have raised
some important questions about the authority of state
water laws, revealing some unexplored dimensions of the
problem of federal and state rights~8
The clouded
situation which exists has serious implications for the
course of future water development, particularly by
states and local interests. To justify any substantial
investment in water development, a public agency or
private entity must have reasonable assurance that
legally, at least, water will continue to be available for
proposed projects. I n light of the present federal-state
conflict, this assurance is not entirely certain. 29
For the purposes of this study, it is assumed that
these issues will be clarified eventually and that state
water laws will be generally upheld. Otherwise, compre-

26Banks points out that every session of Congress since 1955
has had before it one or more bills directed toward clarifying
these relationships; perhaps as many as fifty have been introduced. Harvey O. Banks, "Federal versus State Interests in Water
Development," Journal of the Irrigation and Drainage Division,
Proceedings, ASCE, XCI, No. IR 1 (March, 1965), p. 31.
27 Ernest A. Engelbert, "Federalism and Water Resources
Development," Law and Contemporary Problems, XXII, No.2
(Spring, 1957 ,)p. 326.
28 For a well documented review of the federal-state water
rights problem see: Robert Emmet Clark, ed., Waters and Water
Rights, I (indianapolis, Indiana: Allen Smith Company, 1967),
pp. 36-40 or Sho Sato, "Water Resources: Comments upon the
Federal-State Relationship," Economics and Public Policy in
Water Resource Development, ed. by Stephen C. Smith and
Emery N. Castle (Ames, Iowa: Iowa State University Press,
1964), pp. 317-337.
29 For a discussion of recent developments and possible
consequences see: Banks, "Federal versus State Interests in Water
Development," pp. 31-44.

The states have been overshadowed by the national
government in the development aspects of water
resources, not solely because large scale developments
cut across state boundaries, but also because the states
have failed to take advantage of their opportunities. 30
In spite of federal dominance, the states have been
able to influence the direction of development through
cooperation and the exercise of their control over rights
to unappropriated water. 31 In the West, particularly,
there has been a long history of federal, state, and local
cooperation in water development. 32
Much has been made of the fact that state
boundaries do not coincide with watersheds, do not
always encompass completely urban areas, and do not in
other respects make effective planning units. It can be
argued that the national government is in a better
position to take a regional view, and that states should
not be in the water development business at all. On the
other hand, the federal agencies are confronted with
dealing with and through several state agencies to operate
in a region, so the boundary limitation is overplayed.

30 Engelbert, "Federalism and Water Resources Development," p. 330. See also: Dwight F. Metzler, "Role of State
Governments in U.S. Water Management," (paper presented at
International Conference on Water for Peace, Washington, D.C.,
May 23,1967), p. 2.
31 Emery N. Castle, "Activity Analysis in Water Planning,"

Economics and Public Policy in Water Resource Development,
ed. by Stephen C. Smith and Emery N. Castle (Ames, Iowa: Iowa
State University Press, 1964), p. 178.
32 For a documented history of cooperative water development in the West see: Elmer F. Bennett, "The Role of the
Federal Government," A Symposium of Federal, State, and
Local Cooperation in Conservation and Development of Water
Resources, California Law Review, XLV, No.5 (December,
1957), pp. 712-724.

Also, without the states' involvement there would not be
cohesion. The federal agencies are circumscribed in their
planning efforts by legislative authorizations and financial limitations.33 "The Corps of Engineers and the
Bureau of Reclamation have never looked at the needs of
the State as a whole." 34
Since the federal agencies approach the situation
from a somewhat disaggregated point of view, the state
must be the advocate of the "community." The state's
historic function in this respect is extremely important;
an example is the guardianship certain western states
have exercised over water rights in the Colorado
River. 35 These states have been very sensitive to actions
which might jeopordize their individual and collective
rights.
Four points pertaining to the key position of the
state merit emphasis:

1. The major portion of the ground rules
governing water development and use are established
by state law, not by federal law.
2. I n spite of recent federal legislation, primary
responsibility for dealing with pollution and meeting
the demands for recreation opportunities rests with
the state, not the federal government.
3. Even where federal agencies have assumed
leadership in undertaking water programs, active
participation by competent state agencies is essential
to insure accurate reflection of the interests of people
within the state and locality.
4. Federal agencies are not very well organized
or equipped to plan and operate water resources
programs in many river basins and watersheds, especially the smaller ones. The state or appropriate
regional agencies established under state authority
could appropriately take the lead in planning and
implementing programs in these areas. 36

With respect to the last point, one cannot look to
local agencies for comprehensive planning either, for
they are ordinarily interested in limited aspects of water

33 Banks, "The Basis of an Adequate State Water Program,"
p.138.
34William E. Warne, Vice-President of Resources and Development Corporation and former Director, California Department
of Water Resources, personal interview, Sacramento, California,
April,1968.
35 Dean F. Peterson, Dean of College of Engineering, Utah
State University, letter to writer, January 17,1968.
36 Fox, "Water Resources Planning and Development," p. 9.

development, such as municipal supply, power production, or irrigation. 37 There are of course exceptions. In
some cases a local plan may be as comprehensive as it
needs to be. There are several other points of difference
between the positions of the national government and
the state governments which might be mentioned, such
as constitutional distinctions, extent of political base,
fiscal capacity, personnel policies, etc. 38 Nevertheless,
the important thing is that both have a role to play along
with the localities in comprehensive planning of water
and related land' resources development, and the guiding
principle should be to strengthen the federal system by
finding ways to integrate the various roles in the planning
process.
The states must not only get into water development on a full-time basis, but must also take a position
of positive leadership if the water needs of the state's
citizens are to be met. 39 Hufschmidt recently made
the following observations on the role of the state, past
and present:
Except in a very few cases, state water resource
planning and development has been weak and relatively ineffective. Major water-resource investments
are being planned and carried out by the Federal
Government-largely by the Corps of Engineers,
Bureau of Reclamation, and Tennessee Valley
Authority. Smaller individual investments, typically
for water supply and sewage disposal and treatment,
are being made by the local communities and special
purpose districts, often with the aid of Federal grants
or loans. In addition, local soil conservation and
watershed districts carry out mUlti-purpose small
watershed development with technical and financial
assistance from the Soil Conservation Service.
I n contrast, with few exceptions such as California, I\lew York, and Texas, the states play no
major role in water-resource development, and their
planning activity is often limited to cursory review of
projects proposed by federal and local agencies, or to
regulation for single purposes such as pollution
control. Again, Federal planning grants under the
Water Resources Planning Act of 1965 can provide
aid to States in establishing stronger water-resource
agencies.
The States should greatly strengthen their
water-resource organizations so that they may playa
positive planning role in cooperation with the federal
-state regional river basin commissions on the one
hand, and the localities and metropolitan areas on the
other. With strengthened organization and administra-

37 Banks, "The Basis of an Adequate State Water Program,"
p.138.
38 Englebert, "Federalism and Water Resources Development," pp. 330-334.
39 Banks, "Basis of Adequate State Program," p. 138.
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tion, the states can become much more effective than
at present in ensuring that the environmental aspects
of water resources are given proper emphasis. 40

That state governments are becoming increasingly
active in comprehensive planning of water resource
development is evident in a comparison of the number of
states having an overall water planning function in 1957
(20) with the number having such a function in 1968
(49).41 Increased financial involvement over a shorter
period is indicated in Tables 10 and 23, pages 138
and181.
Golze has attributed the increased activity at the
state level to the population explosion and a precipitation deficiency in certain normally humid areas which
have created a pressure of need. "The Federal Government is spread too thin both in people and money to do
a complete and simultaneous job of ultimate water
planning for each of the 50 States," he argues. 42 And
since local governments are limited to restricted geographical areas without means of coordination with adjoining areas on a regional basis, the state is the only catalyst
available to coordinate and mature the planning of others
into a master plan. He also notes the importance of the
state's voice both in Washington, D.C., and in the most
distant counties of the state with respect to obtaining
cooperation and support.
Emerging policies and programs
Policy may be defined simply as a guide for action.
Water resources policy formation starts from the social
environment under the pressure of needs. This pressure
produces political action which, in turn, operates
through the water development system of the country to
produce policy.43 Figure 20 shows a diagram of the
process.
Role of Congress

In the realm of political action at the national
level, Congress has a role which, because of the intergovernmental relationships involved, has a significant
effect upon the role of the state in water and related land
40 Hufschmidt, "Environmental Aspects of River Basin Planp. 331. See also Schad, p. 19.
1 The 1957 figure was obtained from Table 3 in Report by
the Council of State Governments, State Administration of Water
Resources, Chicago, Illinois, 1957, p. 38. The 1968 figure isthe
number of states which received comprehensive planning grants
from the Water Resources Council in fiscal year 1968.
42 Alfred R. Golze, "Future Planning for Water Resources,"
Journal of American Water Works Association, XIX, No.4,
(April, 1967), p. 425.
nin

4,"

43 Ackerman, "Policy Consideration in Planning and Development," p. 2.

resources development. A recurrent theme in much of
the professional literature is that the policies set forth by
Congress in legislation are inconsistent, that the committee structure is so organized as to abet organizational
confusion in the executive branch, and that a project-byproject approach is encouraged at the expense of
comprehensive basinwide planning. 44
Although progress has been made at the national
level in eliminating some of the inconsistencies and
confusion, Congress still maintains its liberty of action
with respect to authorizing and appropriating for projects. It still has strong ties with the Corps of Engineers
and other development agencies, and it has not been
disposed to simplify its complex committee structure. 45 Whether for political advantage in pleasing
constituents with the dispensing of water projects or for
whatever other reasons may be involved, Congress clings
to its cherished institutional arrangements. 46 And,
there is no clear overall national policy for water
resources development. 47 "Policy has evolved in
response to successive single purpose uses of water for
navigation, irrigation farming, electric power, and flood
control." 48 This apparently is so in spite of the fact
that the comprehensive, multipurpose concept has been
espoused since the turn of the century.
Nevertheless, through various provisions contained
in acts which have been passed in recent years, the policy
of sharing development and management decisions with
all levels of government and private enterprise seems to
have been well established. 49 The Water Resources

44Fesler, "National Water Resources Administration," p.
374. For a documented analysis of the historical role of Congress
in water resources development see: Arthur A. Maass, "Congress
and Water Resources," The American Political Science Review,
XLIV, NO.3 (September, 1950), pp. 576-593, and Arthur A.
Maass, MuddV Waters (Cambridge, Massachusetts: Harvard University Press, 1951).
45 For examples of inconsistencies in program handling by
congressional committees see Schad, "Water Requirements and
Water Policy," p. 22.
46 Luther J. Carter, "Dams and Wild Rivers: Looking beyond
the Park Barrel," Science, CLVIII, No. 3798 (October 13, 1967),
p.233.
47 Moss, The Water Crisis, p. 276, and Wolman, "Natural
Interests and the Nations Water," p. 825.
48Joseph L. Fisher, "Resource Policies and Administration
for the Future," Public Administration Review, XXI, No.2
(Spring, 1961), p. 74.
49 To cite three, for example, arrangements for joint participation were provided for in the Reclamation Law, Statutes at
Large, XXXII, 388 (1902), U.S. Code, Title 43,Sec. 371 (1964),
Flood Control Act of 1944, Statutes at Large, LVIII, 887
(1944), U.S. Code, Title 33, Sec. 701 (1964) and most recently
in the Water Resources Planning Act, Statutes at Large, (1965).
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Act of 1965, the most significant recent
bearing directly on comprehensive planning of
related land resources development, declares a
both cooperation and comprehensiveness in

procedures. 53 In a less significant but more direct way,
the bureau's function of reviewing financial grants to the
states, such as those provided under the Water Resources
Planning Act, has an effect on the states' activities.
Major federal agency programs

I n order to meet the rapid Iy expand ing
demands for water throughout the Nation, it is
hereby declared to be the policy of the Congress to
encourage the conservation, development, and utilization of water and related land resources of the United
States on a comprehensive and coordinated basis by
the Federal Government, States, localities, and private enterprise with the cooperation of all affected
Federal agencies, States, local governments, individuals, corporations, business enterprises, and others
concerned. 50

Bureau of the Budget review

In efforts at the national level to achieve a more
consistent and effective water resources development
program, the Bureau of the Budget has a key role. With
the abolition of the I\lational Resources Planning Board
in 1943, the Bureau of the Budget was given the
responsibility to review all public works projects prepared by federal agencies. Before an agency submits a
project report to Congress, it is required by executive
order 51 to submit the report first to the Bureau of the
Budget for advice as to its relationship to the program of
the President. When the report there after is submitted to
Congress it must include a statement of the advice
received from the bureau. 52
Although the recommendations of the Bureau of
the Budget have significant influence in the consideration
of projects by Congress, they are, of course, not binding.

The effects of the bureau's review on the states'
planning efforts are felt mainly through the cooperative
arrangements which states have with federal agencies.
Projects which are planned involving federal participation
are subject to the bureau's review and evaluation

50Water Resources Planning Act, Statutes at Large (1965).
51 U.S. President, Executive Order No. 9384, "Submission of
Reports to Facilitate Budgeting Activities of the Federal
Government", Code of Federal Regulations, 1943-1948, Title
III, p. 270.
52 Edmund Hi Lang, "The Review Function in Water Resources Development," Journal of the Power Division, Proceedings, ASCE, XCII, 1\10. P01 (January, 1966), p. 52. For a
description of the project review process and including that of
the Bureau of the Budget see Otto Eckstein, Water Resource
Development, the Economics of Project Evaluation (Cambridge,
Massachusetts: Harvard University Press, 1958), pp. 2-8.

In a general way the large number of federal
agencies involved in water resources development and
management is shown in Figure 21. Brief descriptions of
some of the major federal agency activities wh ich affect
state water planning follow: 54
Department of Defense

United States Army Corps of Engineers. The
Department of Defense through the civil functions of the
Corps of Engineers has the oldest and the largest of the
federal water resources programs. Historically the Corps
has had substantial responsibilities for work on rivers and
harbors for navigation. To these have been added, over
the years, responsibilities related to flood control,
hydroelectric power, municipal and industrial water
supply, recreation, and mUltipurpose planning for water
resources development.
The civil works program is admin istered by the
Secretary of the Army who reports directly to the
President through the Bureau of the Budget without
involving the Secretary of Defense. The work is carried
out under the direction of the Chief of Engineers
through 10 division offices and 44 district offices
scattered over the 50 states.
In theory, Corps projects are the result of local
petitions for assistance. In fact, the Corps frequently
becomes aware of a need, studies it, and proposes a
solution to local groups. Opposition of a small minority
of local authorities at this point, however, may shelve a
project temporarily or permanently. Local cooperation
must be assured before the Corps will proceed with a

53Mr. Wesley Sasaki, Assistant Division Director of Natural
Resources Programs Division, Bureau of the Budget in a personal
interview with the writer in June, 1968, said that on the Oroville
Dam Project in California a compromise interest rate was worked
out between the state and the federal agencies which governed
the amount of funds to be contributed annually by the federal
government. The Public Works Subcommittee of the House
Appropriations Committee did not go along with the rate, and
consequently has appropriated less money annually than the
compromise rate would have dictated.
54 U.S. General Services Administration, United States Government Organization Manual Washington, D.C.: Government
Printing Office, 1968-1969, pp. 147-392.
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Figure 21. Federal departments, offices, and commissions most concerned with water and related land resources.
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project. In some cases, local interests must acquire the
land needed and assume maintenance and operation
responsibilities once a project is completed. The costs of
Corps' projects, too, are sometimes shared by local
organizations. The national government assumes from 30
percent to 100 percent of the costs depending on the
allocation among various benefits.

to rural groups for developing community water supply
and sewage systems. Loans are made to help finance the
non-federal costs of watershed projects and for other soil
and water conservation measures. Loans and technical
assistance are also available to help farmers develop and
manage water resources. Owners and operators of farms
may obtain funds to develop ponds and control structures for fish production.-

Department of Agriculture

Soil Conservation Service. This agency is responsible for carrying on a national soil and water conservation
program in cooperation with landowners and operators
and other federal, state and local agencies. It provides
technical and financial assistance to soil conservation
districts, municipalities, and other local organizations for
planning and developing small watershed projects. These
projects may include structural measures and land
treatment for flood prevention, fish and wild life development, recreation, agricultural water management, and
municipal or industrial supply in watersheds up to
250,000 acres in size.
The Soil Conservation Service has responsibility in
the Department for river basin surveys and investigations
undertaken at the request of cooperating state and
federal agencies to serve as the base for coord inated
development. It also makes snow surveys in the Western
States for forecasting water supply to provide advice to
irrigators and other water users.
Payment of costs for agricultural water management improvements and for public, recreational, and fish
and wildlife developments is on a local-federal share
basis, largely through the Agriculture Stabilization and
Conservation Service, while engineering and construction
costs for flood prevention are fully paid by the national
government. Water development for municipal and
industrial purposes is financed by local organizations.
Agricultural Stabilization and Conservation Service. The principal water resources activities of this
agency are related to financial and technical assistance to
individual farmers in instituting soil, water, woodland,
and wildlife conservation measures. The national government shares costs with farmers and ranchers in establishing permanent protective cover, temporary protection
of soil from wind and water erosion, measures for
conservation and disposal of water, and emergency
measures in designated disaster areas to control damage
from floods, hurricanes, and other natural disasters.
Farmers Home Administration. Credit, technical,
and management assistance are provided by this agency

Forest Service. Associated with its responsibilities
for promoting conservation and best use of the nation's
forest lands, aggregating approximately a third of the
total land area of the country, the Forest Service
manages watersheds for the regulation of streamflow,
reduction of flood danger and soil erosion; and for the
protection of water sources for power, irrigation, navigation, and municipal and industrial supply. It provides for
water-based recreation at lakes and reservoirs within the
national forests.
Department of the Interior

Geological Survey. The survey determines the
source, quantity, quality, distribution, movement, and
availability of both ground and surface waters. It collects
and makes available basic data through its own projects
and through cooperative projects with state agencies. It
operates stream gaging stations, cooperates in programs
of water quality measurement, investigates floods and
droughts, and studies and reports on such matters as
water requirements for industrial, domestic, and agricultural pruposes, interrelationships between climate, topography, vegetation, soils and water supply, and the
relationship of water quality and suspended sediment
load to various aspects of water resources development.
In some cases, the survey publishes reports incorporating
data from state and other cooperating sources, and
sometimes the state publishes reports compiled wholly or
in part by the Geological Survey.
The survey coordinates federal water data acquisition activities including the design and operation of a
national water data network and the maintenance of a
central catalog of information on water data and
acquisition activities.

Federal Water Pollution Control Administration.
This organization administers a national program to
enhance the quality of the nation's water resources and
to otherwise assure the fulfillment of a national policy
for the prevention, control, and abatement of water
pollution. It has the responsibilities for water pollution
control on an interstate basis that were originally in the
Department of Health, Education, and Welfare. These
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were transferred to the Department of I nterior in May
1966.
The Federal Water Pollution Control Administration administers a variety of grants: (1) to state and
interstate agencies to cover part of the costs of comprehensive basin planning for pollution abatement and for
the establishment and maintenance of measures to
prevent and control water pollution; (2) to states and
municipalities for development of projects to demonstrate new methods of controlling pollution and for the
construction of waste treatment works.
The administration also conducts, promotes, and
supports research investigations, experimentations, and
demonstrations. And, it is responsible for enforcement
measures to requce pollution on interstate or navigable
waters, including establishment of quality standards,
conferences, and recommendations to state water pollution control agencies for remedial action to reduce or
prevent pollution of such waters. When states do not
take the required action, the Secretary of Interior may
request the United States Attorney General to institute
lawsuits.
Fish and Wildlife Service. Fish and wildlife conservation programs are carried on under this bureau by two
subsidiary agencies, the Bureau of Commercial Fisheries
and the Bureau of Sport Fisheries and Wildlife. The
former is concerned with water quality and adequacy
related to commercial fishery resources, both marine and
inland, while the latter works to insure the survival and
growth of the nation's wild birds, mammals, and sport
fish for their recreational value.

wildlife that could result from federal water use projects
and from projects of public and private groups operating
under federal license. Federal funds are made available to
state fish and wildlife departments for studies and
cooperative programs related to improving conservation
and management practices.
Bureau of Outdoor Recreation. This agency is
responsible for preparing and maintaining a continuing
inventory and evaluation of outdoor recreation needs
and resources of the country, including the formulation
of a comprehensive nationwide outdoor recreation plan.
It administers a program of grants-in-aid available to
states, and through states to their political subdivisions,
for outdoor recreation planning, acquisition, and development. To participate in this program, each state must
match available federal dollars and prepare a statewide
outdoor recreation plan.
Bureau of Reclamation. Under authorization provided by the Reclamation Act of 1902, the bureau
locates, constructs, operates, and maintains works for the
development of waters needed to reclaim arid lands in
the Western States. It cooperates with states, local
organizations, and other federal agencies in a wide range
of water resources related functions, including the
planning and development of irrigation projects; the
transmission and sale of electric power; regulation and
development of rivers for navigation, flood control,
recreation, industrial, municipal, and domestic supplies,
conservation of fish and wildlife, and the controlling of
sedimentation, salinization, and pollution. The bureau
administers contracts with water-users for repayment of
project costs and for operation and maintenance of
project facilities.

The Bureau of Commercial Fisheries conducts
biological research on commercially important species of
fish, shellfish, and mammals. It coordinates its activities
with state agencies in connection with interstate waters,
and with federal agencies and non-federal agencies under
federal license on water use projects. Financial assistance
is available to states on a matching fund basis through
this agency for a cooperative program in research and
development of commercial fishery resources.

Office of Water Resources Research. This office
promotes and supports research and training activities
related to water resources through research institutes in
each of the 50 states and Puerto Rico. In addition to
supporting research activities of the institutes, which are
located at land grant colleges or equivalent institutions,
the office provides grants and contracts for water
resources research at other institutions.

The Bureau of Sport Fisheries and Wildlife has
programs for research, development, and management of
fish resources; federal aid to state fish and wildlife
agencies; and technical assistance in preserving and
enha!1cing water and related land resources for sport
fishing. Among its other activities it operates a system
with over 100 fish hatcheries for the propagation and
di~triputiQ!1 of various species of fish. In river planning
programs, the bureau examines the effects on fish and

Office of Saline Water. The Office of Saline Water
is carrying out a research program which is seeking
practical and economic means of transforming sea and
other saline, brackish, or minerally charged waters into
water suitable for agriculture, industry, and other uses.
The program is conducted by means of research grants,
too, and contracts made with educational institutions,
industrial and engineering firms, scientific organizations,
and individuals. The office coordinates and exchanges
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information on saline water conversion research, both
private and governmental.

Department of Housing and Urban Development

Land and Facilities Development Administration.
This agency has a number of programs of federal grant
assistance which benefit local communities in the construction of water and sewage systems. Advances in
federal funds are available to assist in financing the
planning and design of local public works buildings and
projects. Much of the planning money under this
program goes for sewer and water facilities. Grants are
made to local public bodies, and in some instances to
private non-profit corporations, for build ing basic public
water and sewer facilities. Grants also are made to assist
in advance acquisition of land for public works construction.

Office of Intergovernmental Relations and Planning Assistance. This office is responsible for staff
assistance, studies, and recommendations to improve
intergovernmental relations between federal, state, and
local governments, and for the administration of urban
planning grants and training programs. Particularly pertinent to water resources planning and development is the
Urban Planning Assistance Program authorized by Section 701 of the Housing Act of 1954, as amended.
Federal funds are made available to state and local
governments to facilitate comprehensive, coordinated
planning for urban development (including water resources) and to encourage such governments to establish
or improve planning staffs.

Department of Health, Education, and Welfare

Public Health Service. Although most of the water
pollution control activities of the Public Health Service
were transferred to the Federal Water Pollution Control
Administration in 1965, those pertaining to the public
health aspects of water pollution were retained. The
responsibilities which were retained include research,
investigations, experiments, demonstrations, and studies
of water purification, sewage treatment, and pollution of
lakes and streams as they affect public health. Particular
programs involve radiological health, solid waste disposal,
and interstate quarantine. The Public Health Service is
responsible for water quality standards utilized in interstate commerce, and advises other federal agencies on the
health aspects of including storage for streamflow regulation for water quality control in federal reservoirs.

Department of Commerce

Economic Development Administration. The primary function of this organization is long range economic development and programming for areas and
regions of substantial, chronic unemployment and low
family income. The administration endeavors to create
new employment opportunities by developing resources
and expanding existing facilities in such depressed areas
and regions. It provides financial grants for needed public
works, including water and sewage systems, and for
technical, planning, and research assistance.
The Economic Development administration assists
in designating economic development regions and helps
the states establish regional action planning commissions
for these designated regions. It provides continuing
advice, information, and assistance to the regional
commissions in preparing economic development plans
and maintains a continuous review of their activities.
Environmental Science Services Administration.
The Environmental Science Services Administration was
established in 1965 through the consolidation of the
Weather Bureau and the Coast and Geodetic Survey. Its
water resources related activities include worldwide
weather forecasts, warnings of floods, storms, and other
hazards of nature, research on weather modification and
storm rerouting, and hydrometeorological studies for
other federal agencies concerned with water resources.
Federal Power Commission

The Federal Power Commission is an independent
agency created to investigate water and power development of the rivers of the nation and to issue licenses for
non-federal development thereof. It issues licenses for
construction and operation of non-federal hydroelectric
power projects on public lands and navigable waters. It
also studies plans for proposed dams to be constructed
by federal agencies and makes recommendations with
respect to the installation of facilities for producing
hydroelectric power.
Department of State

International Boundary and Water CommissionUnited States and Mexico. The principal water resources
related activities of this commission pertain to construction, operation, and maintenance of diversion dams,
storage reservoirs, hydroelectric plants, and flood control
works along the Rio-Grande River where it forms the
boundary between the United States and Mexico. However, flood control works along the lower Colorado River
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in the vicinity of the border are also a concern of the
commission. Other responsibilities related to water occur
wherever streams or rivers cross the boundary. These
may involve a wide range of activities, including pollution abatement and water supply.
International Joint Commission-United States and
Canada. The Joint Commission was organized to prevent
dispute~ al1q resolve issues that might arise between the
United States and Canada involving rights, obligations
and interests of either nation in waters along the
boundary between them. The commission has jurisdiction over cases involving use, obstruction, or diversion of
boundary waters. Its approval is required for the construction of any works which would change the natural
level of such waters.
The Water Resources Council. The Water Resources Planning Act of 1965 set up the Water Resources
Council as a cabinet-level agency to coordinate the
growing number and scope of federal water resources
planning and action programs. 55 The council consists
of the Secretaries of Interior, Agriculture, Army, Transportation, Health, Education, and Welfare, and the
Chairman of the Federal Power Commission. The Secretaries of Commerce and of Housing an Urban Development are associate members. The Director of the Bureau
of the Budget and the Attorney General of the United
States have been invited by the council to participate as
observers. Staff work of the council is carried out under
its executive director.
The various responsibilities of the Water Resources
Council are discussed in a later section in connection
with the Water Resources Planning Act.

Coordinated river basin planning arrangements
The Colorado River Compact in 1922 was hailed as
a new era in state water development because it was the
first compact to deal with interstate allocation of water
resources on a large river basin. Since that time many
other interstate water compacts have been negotiated to
establish joint administrative machinery for dealing with
problems on a regional basis. 56 An administrative
agency with sufficient powers and funds to plan for,
much less implement an integrated basin-wide program,
however, has never evolved out of an interstate com-

55 Water Resources Planning Act, Statutes at Large, (1965,)
56The Council of State Governments, The Directory of
Interstate Agencies, MS-69 (Chicago: March, 1967). This directory lists 56 I nterstate Compacts, many of which deal with
water.

pact. 57 Its lack of direct statuatory ties with federal
agencies is a significant weakness in this respect.
By 1944 the major federal water resources agencies
were attempting to coordinate their plans through the
Federal Inter-Agency River Basin Committee and had
established field interagency committees for the Columbia and Missouri River Basins. 58 As previously mentioned the Arkansas-White-Red Inter-Agency Committee
and the New England-New York Inter-Agency Committee were the two most notable interagency organizations
created during the years immediately following. During
the late 1940's and early 1950's, strong efforts were
made to establish valley authorities similar to the
Tennessee Valley Authority which was established in
1933. 59 These efforts, along with some attempts to
form compact agencies with broad planning responsibilities for all water purposes, failed. 60
Two recent arrangements which have effected
stronger ties between the federal agencies and the states
in water and related land resources development are the
federal-state compact commission and the river basin
commission authorized by the Water Resources Planning
Act of 1965. The first and only federal- state compact
commission existing at the present time, although a
number of others are being considered, was created in
the Delaware River Basin in 1961. 61 Four river basin
commissions have been created under the Water Resources Planning Act to date: 62
Pacific l\Iorthwest River Basins Commission
(by Executive Order 11331 on March 6, 1967)

57 Englebert, "Federalism and Water Resources Development," p. 341.
58 Upon dissolution of the National Resources Planning Board
in 1943, the Departments of Agriculture, the Army, and the
Interior, together with the Federal Power Commission entered
into a voluntary interagency agreement for preparing river basin
surveys, creating the Federal Inter-Agency River Basin Committee (FIARBC). The Department of Commerce and the Federal
Security Agency (now the Department of Health, Education, and
Welfare) became parties to the agreement later. See Frederick E.
McJunkin, "Development of the Concept of Comprehensive
Water Resources Planning," Proceedings, of American Water
Resources Association, Series No.1 (1965), p. 113.
59Tennessee Valley Authority Act, Statutes at Large,
XLVIII,58 (1933), U.S. Code, Title 16,Sec.831 (1964).
6OLeonard B. Dworsky, "Existing Basin Agencies-How Well
do they Work?" (statement at Potomac Valley Leaders Conference on: River Basin Agencies and Compacts-What's Next for
the Potomac?, Washington, D.C.: National Wildlife Federation,
October 26,1966), p. 35.
61 Delaware River Basin Compact Act, Statutes at Large,
LXXV,688 (1961).
62U.S., Congress, Senate, Subcommittee on Water and Power
Resources of the Committee on Interior and Insular Affair~,
Hearings on S. 3058, 90th Cong., 2nd Sess., April 22, 1968.
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Great Lakes Basin Commission
(by Executive Order 11345 on April 20, 1967)
Souris-Red-Rainy River Basins Commission
(by Executive Order 1139 on June 20, 1967)
New England River Basins Commission
(by Executive Order 11371 on September 7,1967)
Details on some of the institutional arrangements
for coordinated planning presently being used are outlined in Table 7. These arrangements and some others
have been briefly described as follows:
(1)

The Interstate Compact. This is a compact

between two or more States to join in conducting one
or more operations in which the States that are
parties to the compact are jointly interested. An
interstate compact to be valid must be consented to
by Congress. 63 The Federal Government is not a
signatory party to such a compact. I n most water
resources interstate compacts, however, the Federal
Government assists in the development of the compact and in the work of the compact-administering
agency, through a Federal representative. There are
many such compacts in effect.
(2) The Federal-Interstate Compact. This
differs substantially from an interstate compact, in at
least two significant ways: (a) the Federal Government is a signatory party to the compact; and (b) it
subjects the exercise of certain Federal powers in the
planning, construction and operation of water resources projects to the compact commission. One
such compact, the Delaware River Basin Compact,
has been consented to by Congress, and is administered by the Delaware River Basin Commission of
which the United States, Delaware, New Jersey, New
York, and Pennsylvania are members. 64 I n granting
consent to the compact, Congress attached reserva·
tions to prevent impairment of the future exercise of
Federal powers, avoid limitations on Congressional
power to pass laws inconsistent with the compact,
and provide for certain other matters. The compact
became effective in October 1961. Other such compacts are under consideration.
(3) River Basin Commissions (Title II, Water
Resources Planning Act). The River Basin Commis-

sion is authorized to prepare and keep up-to<late a
comprehensive program for water and related land
resources development within the basin; to recommend priorities for data collection, and for investiga-

631t is argued that some compacts do not need congressional
consent. See Frederick L. Zimmerman and Mitchell Wendell, The
Interstate Compact Since 1925 (Chicago: The Council of State
Governments, 1951), pp. 30-40.
64 1n contrast to other compacts, this one has broad and great
powers to develop, administer, and regulate the use of water and
related land resources.

tion, planning, and construction of projects; and to
submit to the Water Resources Council with its
development program recommendations for implementing the program. It does not, however, have any
authority to construct projects or operate them. The
Water Resources Planning Act, with its formal establishment of basin planning activity and Title II
commissions, is an outgrowth of past experience of
Federal agency coordination and joint Federal-State
planning committees. The participation by many
agencies in joint program planning in itself produces,
as a by-product, a great deal of coordination in
management and administration. This concept is true
of most of the patterns of management herein
discussed.
(4) Basin Inter-Agency Committees. A Basin
I nter-Agency Committee is not a legal entity created
by statute, but a committee established by Federal
interagency agreement in which State agencies may
agree to participate in the assigned mission. The
initial mission has been to coordinate planning; there
has been some evolution on an informal and continuing basis for coordination and review of subsequent
programs. The Committee itself cannot undertake
either the construction of projects or their operation
but can seek consensus on investigations and priorities for further attention. Four such Committees are
now functioning as Field Committees of the Water
Resources Council.
(5) Regional Federal-State Commissions. The
best-known instance is the Appalachian Regional
Commission. It includes representatives of the Federal Government and two or more State governments.
Similar regional commissions are provided for in the
Public Works and Economic Development Act of
1965. The boundaries of these Regional Federal·State
Commissions are intended to be those of an economic
area in which an intensive effort to achieve economic
growth is needed, rather than the physical boundari~s
of a river basin or basins. The Regional Federal-State
Commissions are authorized to plan and prepare
programs, and to coordinate the activities of the
agencies responsible for administering projects and
activities included in the programs.
(6) Intra-State Special Districts. These are local
units of government established by State law and
authorized to plan, build, and oper!;lte local projects
of one or more types. Their boundaries may be
coterminous with a county, or be smaller than a
county, or include all or part of several counties. The
most familiar illustrations are soil and water conservation districts, irrigation districts, water supply
districts, and flood control districts. These are sometimes financed through special assessments the district is authorized to levy on lands in the district, but
more often, the revenue is supplemented by State
appropriations and some have substantial Federal
assistance.
(7) The Federal Regional Agency. The only
existing instance is the Tennessee Valley Authority.
Although the State and local governments have no

Table 7.

Institutional arrangements now in effect for coordinated river basin planning.

TYPE

HOW ESTABLISHED

MEMBERSHIP

INTERSTATE
COMPACT

State legislative
approval and Congressional approval

States only.
Federal government is not
signatory party,
but its agencies
usually assist.

FEDERALINTERSTATE
COMPACT

State legislative
approval and Congressional approval

States and federal government
are signatory
parties.

AD HOC
COORDINATING
COMMIITEE

Informal

State and federal agencies
participate.
Leadership provided by chairman-agency.

RIVER BASIN
INTER-AGENCY
COMMIITEE

Informal. Since
April 1966, under
aegis of Water
Resources Council.

Federal agencies.
States are invited
to participate and
usually do participate. Decisions
by consensus.

AREA
(Selected examplesl

11 Wabash River Basin
lind. & 111.1
21 Upper Colorado Re-

CHAIRMAN

STAFF

FUNCTION

11 Up to states involved.

Full-time; responsible
to the administrative commission.

To conduct one or more operations of
mutual interest to the states involved.

21 Appt'd by President,
but has no vote. Acts
as arbiter
3; Appt'd by President,
but has no vote. Acts
as arbiter.

gion (Ariz., Utah,
Colo., N.M., Wyomingl
31 Klamath River Basin
(Ore. & CaLl
Delaware
River
Basin

Elected by members.

Full-time; responsible
to the administrative commission.

To plan for, manage, construct, and
operate water resources projects; regulate water use; and assess beneficiaries
for water resource developments- all
under specified terms, conditions, and
limitations.

11 Ohio River

Corps of Engineers,
in present 3 areas.

Provided by
chairman-agency.

To conduct and coordinate Type 1
(frameworkl study.

21 Upper Mississippi
River
31 North Atlantic Region

11
21
3)
41

To conduct Type 2 (river basinl studies.

Usually rotates
annually among
federal agencies.

Missouri River Basin
Pacific Southwest
Arkansas-White-Red
Southeast Basins

Usually lent by
various state and
federal agencies on
temporary basis.

To provide a forum for exchange of information between state and federal
agencies and otherwise coordinate
their activities.
To conduct comprehensive planning
(Type 1 and Type 2 studiesl, upon
assignment by the Water Resources
Council.

I
~

J

RIVER BASIN
COMMISSION
(Authorized
by Title II,
Water Resources
Planning Act of

19651

Presidential Executive Order after
governors or Water
Resources Council
request, with concurrence of at least
Y, the states involved.

Full state and
federal participation provided by
law. Oecisions by
consensus.

11

Presidentially appointed;
is coordinator of federal
government members; reports to President
through Water Resources
Council. Vice-chairman
elected by the states.

Pacific NW Basins

21 Great Lakes Basin
3) Souris-Red-Rainy
Basins

41 New England River
Basins

1
Full-time; responsible
to the Commission.
Paid jointly (50-501 by
states and
federal government.

To be coordination center for all water
planning (federal, state, interstate, and
nongovernmental) .
To prepare and keep up-Io-date comprehensive joint plan.

I

I

To recommend long-range schedules
(data collection, investigation, planning,
and constructionl.

I

To foster and undertake water problem
studies.
L

Source: League of Women Voters Education Fund, An Introduction to Comprehensive River Basin Planning:
Structure and Strategy (Washington, D_ c., November, 1967), p_ 2_
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legal powers in formulating or executing TVA policies
or programs, TV A seeks and receives the cooperation
of State and local governments and nongovernmental
agencies as advisors and collaborators.
(8) The Single Federal Administrator. The
administration of the Colorado River [compact] by
the Secretary of the I nterior is the only current
example of the use of this arrangement. Established
originally by a Federal enabling act, this arrangement
incorporates provisions of a prior interstate compact. 65

In a special message to Congress in February of
1961, President Kennedy committed his administration
to the goal of developing comprehensive plans for all the
major river basins by 1970. President Johnson renewed
the commitment, although budgetary limitations have
delayed the projected date of completion until
1972. 66 The areas for these studies are delineated in
Figure 22. The studies are being accomplished by three
types of coordinating arrangements-ad hoc coord inating
committee, river basin interagency comm ittee, and river
basin commission.67
A schedule of completion is
presented in Table 8.
The basic objective of these stud ies is to provide a
broad guide for the best use of water and related land
resources in the various areas. They are to be accomplished through coordinated participation of all levels of
government and other interests concerned, drawing upon
the expertise of all the disciplines involved in water
resources development.) fie framework studies, which
are also referred to as Type 1 studies, have six major
elements: 68
1. Projections of
development.

population and economic

2. Translation of economic projections into
needs for water and related land resources uses.
3. Appraisals of availability of water supplies,
including quantity and quality.
4. Appraisals of availability and characteristics
of related land resources.
5. Outline of the characteristics of projected
water and related land resources problems.

65 U .S., Water Resources Council, Alternative Institutional
Arrangements for Managing River Basin Operations (Washington,
D.C., August, 1967), pp. 1-4.
66Reuben J. Johnson, "River Basin Comprehensive Planning," Proceedings of National Conference of State and Federal
Water Officials, Denver, Colorado, September 6-8, 1967 (Washingt67' D.C.: Water Resources Council, 1967), pp.26-27.
Ibid., p. 27.
68lbid., p. 26-27.

6. Alternative approaches that appear appropriate for solution of the foregoing problems.

State participation has been recommended in the
guidelines set up for accomplishing the framework
studies:
The States will be invited and afforded opportunity to participate with the Federal agencies in the
comprehensive water resource study programs. State
representation on the coordinating committee, and
such subcommittees or work groups where the State
has an interest, will be the responsibility of the State.
The States should be encouraged to participate in the
studies to the full extent of their capabilities,
interests, and funding capacities. The latter may be
by direct financing and/or as provided under Title III
of the Water Resources Planning Act, Public Law
89-80, or other applicable Federal grant programs.
At the start of a study, the Governor of each
State geographically included in the study area will be
invited to name an individual to represent the
Governor and the State on the coordinating committee, or to represent the State as may otherwise be
indicated. It will logically be the responsibility of
such designated representative to coordinate the
various study efforts of his State and inform the
necessary individuals and agencies within his State of
pertinent study matters.
The States may participate in study matters to
a degree that they themselves determine. State
participation may include, but not necessarily be
limited to: compilation of data for use by study
participants; assignments from the coordinating committee; study elements or work items in greater depth
or detail than is proposed by or permitted the Federal
agencies; and work items or substudies associated
with the study that are of pecu liar interest to th e
State, but not planned to be undertaken by the
Federal agencies. Any study contribution by the
States should be reflected in, and in accordance with,
the general agreement on work plans of all study
participants.
The States will be encouraged to undertake a
review of their water problems, laws, particular needs,
institutions, and impediments to the development of
their water resources, and the implementation of a
water resource development plan. The States will be
encouraged to avail themselves of basic study data
(hydrology, economic base, etc.), with the objective
of putting together or augmenting a State water plan
integrating Federal, State, and local plans for the area
as contemplated by Title III of Public Law 89-80.
The States will be given equal opportunity with
the Federal agencies to review and comment on drafts
of study elements, appendices, and the study report
in final form. Their signed comments in such detail as
they desire will become part of the overall study
report. The review at field level prior to transmitta I
will be accomplished according to the time schedule
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Comprehensive river basin studies - Type 1 - schedule of completion.
----_._--------"-------- -

_ _ _ _ _ _ _ _ _ _ _ 0.

W

0)

_.---_.-

____ _

FY

FY

FY

FY

FY

FY

1967

1968

1969

1970

1971

1972

Columbia-North Pacific

x

Missouri

x

North Atlantic
Ohio
Upper Mississippi

x
x

x

Pacific SouthwestCalifornia

x

Great Basin

x

Lower Colorado

x

Upper Colorado

x

Summary Analysis

x
x

Great Lakes
Souris-Red-Rainy

x

Lower Mississippi

x

Rio Grande

x

South Atlantic-Gulf
Arkansas-White- Red

x
x

Hawaii

x

Puerto Rico and Virgin Islands

x

Texas-Gulf

x

Alaska

x

Tennessee Valley Authority

x

---------------._- --- -----

Source: Water Resources Council and Interstate Conference on Water Problems, Proceedings of National Conference of
State and Federal Water Officials, Denver, Colorado, September 6-8, 1967) p. 33.

137

established for review by all study participants. The
failure of a Federal agency or State to submit
comments will not be a basis for delaying progress of
the study or interfering with its scheduled submission. 69

In addition to the framework studies (Type 1),
three other types of planning studies involving federal
participation are being pursued.
Type 2 (River Basin Study). Studies by river
basin commissions or other Federal I nter- Agency
State coordinating organization of an area that
extends the scope and intensity beyond the Type 1
studies to define and evaluate projects in sufficient
detail, including project formulation, to comprise a
basis for authorization to those Federal and Federally-assisted projects to be initiated in the next 10 to
15 years. These Type 2 reports will be of sufficient
detail to provide for authorization of projects by the
Congress.
Type 3 (Project or Single-Purpose Studies).
These studies are made by a single agency and usually
relate to one project or purpose involving a geographic area limited to the project. The study should
indicate the relationship of the proposed programs
and projects to the comprehensive plan where such a
comprehensive plan has been prepared.
Type 4 (Cooperative State Studies). These are
special studies that are being made by a State water
resource agency in which one or more Federal
agencies are cooperating. They generally are on
subbasins and are more intensive than Type 1 studies
and are used primarily for guidance in developing
State programs and policies and for establishing
priorities for project development. 70

The logical order of accomplishing comprehensive
water resources development planning from a national
standpoint would be to first do the framework plan
which delineates the areas that need more detailed
studies, followed by Type 2 or Type 4 studies that
identify projects to be constructed in the next 15 years.
Because of pressing development needs, 15 Type 2
studies have been started before framework plans have
been completed. A completion schedule for these studies
is presented in Table 9.

Water Resources Planning Act of 1965
Since the Water Resources Planning Act of 1965 is
such a significant step forward for federal- state cooperation in water and related land resources development

69 U .S ., Water Resources Council, Guidelines for Framework
Studies (Washington, D.C., October, 1967), pp. 40-41.
70 Johnson, "River Basin Comprehensive Planning," pp. 30-31.

planning, it is appropriate to review briefly some of the
events leading up to its enactment and to summarize its
provisions.
Although few if any of the reports of the many
commissions and committees which dealt with national
water resources pol icies prior to 1959 ever became the
basis for legislation, without those decades of debate and
soul searching it is unlikely that the significant legislation
embodied in the Planning Act 71 of 1965 would have
been possible. 72 As mentioned previously, the same
general suggestions for improvement were in many of
them.
It was the Senate Select Committee report on
January 30, 1961,73 which became the basis for the
legislative proposals which eventually led to the Planning
Act. The recommendations of the committee were that
the federal government should: 74
(1) I n cooperation with the states, prepare and
keep up-to-date plans 'for comprehensive water development and management of all major river basins of th~
United States.
(2) Stimulate the states to take a more active role
in water planning, development, and management
through a $5 million per year grant-in-aid program
extending for 10 years.
(3) Undertake a coordinated scientific research
program on water and water resources.
(4) Prepare a biennial assessment of the water
supply-demand outlook for each major water resource
region of the country.

71 References to Planning Act here and subsequently means
the Water Resources Planning Act, Statutes at Large, (1965).
72 Dr. Roland R. Renne, Director, Office of Water Resources
Research, who was a member of the U.S. President's Water
Resources Policy Commission in 1950-51, pointed out (in an
interview with the writer, Washington, D.C., May, 1968) that the
background for the Water Resources Planning Act is contained in
the recommendations of that Commission in its report of
1950-A Water Policy for the American People, Vol. 1 (Washington, D. C., U.S. Government Printing Office, 1950), pp. 52-53.
He said that Morris L. Cooke, Chairman of the Commission anq
Leland Olds, a member, had both been involved in activities of
the National Resources Planning Board of the 1930's, and they
helped to provide the thread for the planning board ideas of that
time through to the Planning Act of 1965.
73 U.S. Congress, Senate, Select Committee on National Water
Resources, Report No. 29, 87th Cong., 1st Sess., January 30,
1961.
74 Ibid., pp. 17-19.
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Table 9.

Detailed comprehensive river basin studies - Type 2 - schedule of completion.
FY
1967

Big Black River
Big Muddy River
Connecticut River
Genessee River
Grand River
Kanawha River
Pascagoula River
Pearl River
Puget Sound
Red River below Denison
Sabine River
Susquehanna River
Wabash River
White River
Willamette River

FY
1969

FY
1968

x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

Source: Water Resources Council and Interstate Conference on Water Problems, Proceedings of National
Conference of State and Federal Water Officials, Denver, Colorado, September 6-8, 1967, p. 34.

Table 10.

Augmented (FY 1968 over FY 1965) expenditures for water and related land resources
planning by states requesting FY 1968 Title" I grants. a

Augmentation Increase
(dollars)

0- 24,999
25,000· 49,999
50,000- 99,999
100,000-249,999
250,000-499,999
500,000 plus
Total

Number of
States

Augmentation in Dollars
FY 1968 over FY 1965 b

2
10
11
13
7
5

36,000
367,000
739,000
2,110,000
2,470,000
4,912,000

48

10,634,000

aOnly 48 States had sufficient detail in their application to derive these amounts. The total augmentation of
these 48 States is actually larger, as some States did not indicate the amount of augmentation for water and
related land resources planning by State agencies other than the "designated State Agency."
bTotal for class.
Source: H. G. Wilm, "State Comprehensive Planning: Progress and Problems, 1967," Proceedings of
National Conference of State and Federal Water Officials (Washington, D. C.: Water Resources Council,
1967), p. 36.
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(5) In cooperation with the states encourage efficiency in water development and use· through flood plain
regulation, studies of emerging water shortages, studies
of storage reservoir sites and site reservation where
necessary, and provision for public hearings where
federally sponsored water resources development is
proposed.
With the exception of the third recommendation,
which was covered by the Water Resources Research Act
of 1964,15 the recommendations were generally incorporated in the Planning Act.
The draft legislation for the original planning bill
was transmitted by President John F. Kennedy to the
Congress on July 13, 1961. It was introduced in the
Senate as S. 2246 and in the House as H. R. 8177 and H.
R. 8155. The bill had three titles-Title I provided for a
Federal Water Resources Council, giving it responsibility
for biennial water assessments, stimulation of river basin
planning, and administration of financial aid to the
states. Title II provided for the establishment of river
basin planning commissions, including representatives
from the states, whose members would all be appointed
by the President. 76 Title III provided for up to $5
million in aid to states each year over a 10-year period
for water resources planning. 77
Hearings on S. 2246 were held jointly in 1961 by
Senate Committees on Public Works and Interior and
Insular Affairs. 78 Representatives of the Interstate
Conference on Water Problems and many others voiced
strong opposition particularly to Title II of the bill,
urging that it include a recognition of "primary" interest
on the part of the states in water resources, and a
provision that the states appoint and compensate their
own representatives on river basin commissions.
A second hearing was conducted by the Senate
Committee on Interior and Insular Affairs in 1962 to
receive the views of the states presented by the Interstate

75 Water Resources Research Act, Statutes at Large,
LXXVIII, 329 (1964), U.S. Code, Title 42, Sec. 1961 (1964).
76 u.S. Congress, Senate, Report 668 (to accompany S1111),
Water Resources Planning Act of 1963, 88th Cong., 1st Sess.,
November 26,1963.
77 The provisions of Title III were already covered in bills
pending before Congress (Water Resources Planning Act of 1961,
87th Cong., 1st Sess., 1961, S1629; and Public Works Planning
Act of 1961, 87th Cong., 1st Sess., 1961, S1778).
78 U.S. Congress, Senate, Committee on Interior and Insular
Affairs and Committee on Public Works, Joint 'Hearings on S.
2246, S. 1629, and S. 1778, 87th Cong., 1st Sess., July 26 and
August 16,1961.

Conference on Water Problems and others. 79 At this
hearing an amended version of S. 2246 was introduced
by the Council of State Governments. Senator Clinton B.
Anderson, chairman of the committee, upon receiving
the amended version decided that it was in effect a new
bill and terminated the hearing.
At the request of Senator Anderson, throughout
the fall and winter of 1962-63 representatives of the
Senate Interior Committee, the Interstate Conference on
\I"ater Problems, and the federal agencies met repeatedly
to develop a satisfactory draft of legislation. 80 In
January of 1963 a new bill (S. 1111), negotiated and
agreed upon by this group, was introduced by Senator
Anderson. The bill received wide nonpartisan support,
and although action on the bill was not completed in
time for it to be passed in the 88th Congress, it was
reintroduced immediately in the first session of the 89th
Congress (as S. 21) and shortly thereafter enacted (July
22,1965).
Title I of the Planning Act established a Federal
Water Resources Council as described in the previous
section on federal agencies and programs. 81 It directed
the council to (1) assess biennially the adequacy of water
supplies in each region of the United States; (2) evaluate
regional and river basin plans in relation to needs; (3)
coordinate the administration of federal water programs;
and (4) establish procedures and standards for federal
water projects.
Title II authorized the President to establish
regional federal-state river basin commissions 82 to prepare and keep up-to-date comprehensive water resources
development plans.
Title III authorized federal grants up to $5 million
a year for ten years (fiscal 1967-1976) to the states for
comprehensive planning of water and related land resources development.

79 U.S. Congress, Senate, Report 668 (to accompany SIIII,
Water Resources Planning Act of 1963,) p. 3.
80 For some details of these negotiations and other events
surrounding the development and enactment of the Water
Resources Planning Act see highlights of interviews with Dr.
Harold G. Wilm and Mr. Henry P. Caulfield, Jr. at at the end of
this appendix. Dr. Wilm, then Commissioner of the New York
State Conservation Department had a prominent role in these
negotiations representing the states' interests. Mr. Caulfield, then
Director, Resources Program Staff, Office of the Secretary,
Department of the Interior, represented federal interests.
81 See page 131.
82 Described on page 1 32 .
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Since enactment of the Planning Act in 1965,
considerable progress has been made in the implementation of the Act's provisions. The first I\lational Assessment was published by the Water Resources Council in
1968. Among its numerous activities, the council has
been involved in the appraisal of proposed federalinterstate compact commissions for water management,
studies of current federal cost-sharing policies on water
projects, development of a more appropriate interest rate
to be applied in formulating and evaluating water
projects, coordination of 10 Type I framework studies
and 15 Type II studies presently under way for the
nation's major river basins, review of completed plans
developed in these studies, and matters pertaining to the
four river basin commissions which have been established
to date.
With respect to the state grant program provided
under the Planning Act, in fiscal year 1967 Congress
appropriated $1,750,000 for grants to the states. This
was divided among the 46 states which applied. I n fiscal
year 1968, $2,500,000 appropriated by Congress was
divided among 51 "states" 83 which had applied. 84
The states and local planning and development
entities can be visualized as full and coequal partners in
the ventures contemplated in the Water Resources
Planning Act of 1965. 85 The Act was conceived in a
spirit of cooperation and good faith. It is too early to
assess whether a really meaningful and useful participation of the states will emerge, but certainly a start ~as
been made in that direction.
Apparently the financial grant program implemented under the Act has stimulated to some extent
state participation in comprehensive water and related
land resources planning. The increases in state expenditures between 1965 and 1968 are reflected in Table
10, page
Highlights of interviews in February 1968, with
Mr. Henry P. Caulfield, Jr., Executive Director
of the Water Resources Council
The experience on the Arkansas-White-Red River
Basin Comprehensive Study (1948-1953) was the basis
83 Under the Water Resources Planning Act, Statutes at Large,
(1965), the District of Columbia, Puerto Rico, and the Virgin
Islands are eligible for grants in addition to the 50 states.
84 U.S. Congress, Senate, Subcommittee on Water and Power
Resources of the Committee on I nterior and I nsular Affairs,
Hearings on S.3058, 90th Cong., 2nd Sess., April 22, 1968, pp.
3-4.
85 Morgan, "Observations on Title II, Water Resources Planning Act," p. 285.

for the particular forms of organization proposed for the
Water Resources Council and River Basin Commissions in
the original bill for the Water Resources Planning Act.
These needs developed from experience:
1. An institutional arrangement in which the
Corps of Engineers didn't dominate. (All other agencies
resented the role, style, and tactics of Corps of Engineers
in relation to themselves.)
2. An arrangement which would provide for more
state participation. (States were not contributing much
to the effort and needed improved status.)
3. Better cooperation among federal agencies was
needed which, it was felt, could only be provided by a
"neutral hairman." (There was quite a bit of noncooperation on detailed matters that ought to have been
possible of settlement in the field.)
The first thing to come out of the Arkansas-WhiteRed Study was the idea of a "neutral chairman" or
coordinator. A consu Itant from San Francisco was the
first coordinator to be appointed, but coming into the
picture too late, and not having time to devote to the
work, he was unsuccessful in alleviating the problems
wh ich ex isted.
The idea of a central staff also came out of the
Arkansas-White-Red experience. To overcome the problems of not having a central staff, the Tulsa group was
formed, composed of one representative of each of the
principal federal agencies and of state representatives
who wished to participate. The main controversies in the
group were between Army, Agriculture, and Interior, and
the ideas for Title II of the Planning Act came out of this
experience. The ideas were formalized in a report by The
Presidential Advisory Committee on Water Resources
Policy in 1955 in which Mr. Caulfield and Mr. Larry
Stevens (now Deputy Director of the Interior's Bureau of
Outdoor Recreation) participated in the drafting.
With respect to Title II for setting up river basin
commissions, there was one significant change from the
ideas of the bill sent to Congress by the outgoing
administration on June 17, 1961, and in the creation
earlier of the U. S. Study Commission for the Southeast
River Basins and the U. S. Study Commission for Texas.
These commissions were to be composed of presidential
appointees not representing states or federal agencies as
such, but to be national bodies with national interests
and professional standards primarily in mind. However,
the language of the bill introduced on July 13,1961, for
the Planning Act, changed this concept to make river
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basin commissions representational of both federal
agency and states interests. Nevertheless, under both of
these bills, provision for the President to appoint the
state members was included. This was the only way the
Justice Department and the Bureau of the Budget would
approve it. To be Constitutional, they said, all members
must be federally appointed.
There was one major difference between Interior's
proposed bill for the Planning Act and the one introduced upon request in July of 1961. This difference
pertained to the organization of the council. The
Interior's bill would have had the Secretary of the
Interior always as Chairman, and there would have been
only four members-in keeping with the idea of the
White House to keep it as small as possible. Agriculture
and other departments objected strongly to having the
Secretary of the Interior as permanent chairman, so it
was changed to remove this provision. Nevertheless,
President Kennedy said he would appoint the first
chairman from Interior. He looked upon Secretary Udall
as "Mr. Natural Resources" right from the beginning.
The other departments tried to get a rotating chairmanship set up, but the White House would not agree to it.
The original bill and the present law leaves it open to the
President to select the chairman and to decide his tenure.
The main ideas behind the July 13 bill were that
(1) reorganization was out; the new Kennedy administration did not want it, (2) the Bureau of the Budget did
not want a council in the Executive Office of the
President nor a Council of Resources Advisors, as
Democrats had strongly urged prior to the advent of
President Kennedy. (Caulfield was against the idea of
Council of Resources Advisors too, because he felt that
to get things done in Washington, you must get "political
heads" together. "Outsiders dictating policy to Cabinetlevel Department heads just doesn't get things done.")
With respect to Title III of the Planning Act, the
idea was to get more state participation in federal-state
planning. The financial grant program under Title" I was
a concrete way of getting them in. The Senate Select
Subcommittee and Senator Anderson, Chairman of the
Senate Interior Committee, wanted it. Moreover, it made
the states more interested because then there was
"something in it for them."
After the original bill became stalled in committee
hearings due to opposition from the states and other
interests, Mr. Benton Stong (then on the Senate Interior
Committee staff), Mr. Eugene Eaton, and Mr. Caulfield
represented the federal interest in private negotiations
(initiated by Senator Anderson) during 1962 and 1963.

Dr. Harold Wilm, Dr. Mitchell Wendell, Mr. Garland
Hershey, Mr. Calvin Watts, and others represented the
states.
On an airplane trip in July of 1962, Dr. Wendell
began to convince Mr. Caulfield that the commissions to
be set up in Title II should have parallel authority of
states and federal government. That is, the commissions
should exist both in state law and in federal law.
A revised bill worked out through these negotiations, and reflecting what Dr. Wendell and other~
conceived as constitutional and a more genuine federalstate relation, was introduced in January of 1963 by
Senator Anderson.
.
By reason of the bill being introduced, it "put thl;l
ball back in the Executive Branch's court" -the bill wa~
referred to the Department of the Interior for comment.
A meeting was held with Bureau of the Budget in which
Mr. Caulfield and then Assistant Attorney General
Ramsey Clark debated certain points of the bill, one of
which was the appointment of river basin commission
members. Caulfield's view or po~ition in the debate
(parallel authority for the states) was the one which was
politically strong or dominant at the time.
After the debate, which Mr. Caulfield won, a key
word in the bill had to be changed to make it acceptable
to the Justice Department. The provision for disbanding
or discontinuing a commission was to the effect that this
could only be done by a majority of the states and the
Water Resources Council. By changing the word "and"
to "or" the bill was acceptable, and it went out from
I nterior with a favorable comment.
It was a nonpartisan bill in both committees, and
probably could have been enacted a year earlier. In the
final rush it didn't make it through the House of
Representatives. But, the basic issues had already been
resolved, and it was introduced immediately at the
beginning of the next session and enacted in July 1965.
Highlights of interview in March 1968, with
Dr. Harold G. Wilm, Assistant Director for
State Grants, Water Resources Council
The original bill introduced in July, 1961, as the
Water Resources Planning Act (S. 2246) met consolidated opposition from the states, acting through the
50-State Interstate Conference on Water Problems. The
main point of opposition by the conference was the
federal orientation of the whole bill, including especially
provision for federal appointment of state representatives
to river basin commissions.

142

Mr. Charles Schwan and Dr. lVIitchell Wendell of
the Council of State Governments, in collaboration with
Dr. Wilm and other representatives of the Interstate
Conference, worked out amendments which would make
the bill more acceptable to the states. When this was
introduced by conference witnesses at a hearing of the
Senate Committee on Interior and Insular Affairs,
Chairman Clinton P. Anderson stated that the amendment was in effect a new bill; he discontinued the
hearing at that point, and no report was printed.
In response to a letter from Governor Rockefeller
of New York, urging Senator Anderson to give serious
consideration to the amended bill, the chairman responded with an outline of the history of previous
attempts to bring federal agencies and the states together
in the planning and development of water resources, and
he expressed discouragement over the repeated failures
including this one.
Governor Rockefeller wrote again to Senator
Anderson, reaffirming the desire of the states to work
out a statute that would be acceptable to the Congress,
the federal establishment, and the states; and he offered
Dr. Wilm's services to help in the process (Dr. Wilm was
then Commissioner of Conservation for the State of New
York). Senator Anderson accepted this suggestion, and
brought together an informal negotiating group, composed particularly of Mr. Henry Caulfield and Mr.
Eugene Eaton of the Department of the Interior, Mr.
Benton Stong of the Interior Committee Staff, Messrs.
Schwan and Wendell of the Council of State Governments Staff, and lVIessrs. Wilm, Hershey, Watts, and
others for the Interstate Conference on Water Problems.
Carried to a successful conclusion, these negotiations resulted in an acceptable new bill which was
introduced in January 1963 by Senator Anderson, as
Senate 1111. Reintroduced as Senate 21 at the beginning
of the next session, the bill was finally passed and signed
in July 1965.

APPENDIX C
SELECTION OF STATE ORGANIZATIOI\IS
FOR STUDIES 11\1 DEPTH

Five state agencies were selected in order to study
contrasting patterns of organization. In the beginning of
Chapter II the existing agencies were first divided

according to line or board type of organization. Among
the agencies selected the representation of both of these
general patterns was considered to be essential.
The line organizations may be divided according to
their status, either at the governor's cabinet level or
within a consolidated resources agency. These two basic
arrangements are shown in Figure 23. An essential
difference between the two seems to be the addition of a
single administrator in the "chain of command" leading
to the governor (in the case of the consolidated resources
agency). In light of the similarity of the two in other
respects, and the need to keep the scope or size of the
research project limited, only one of these types was
selected.
The presence or absence of state agency representation on boards accounts for a basic difference among
agencies having the board form of organization. The
coordinative link this representation gives the planning
organization with the operating agencies seems to be a
significant factor, and accordingly one agency was
selected with and one without such representation. These
two arrangements are shown in Figure 24.
With reference to the classification of agencies in
Chapter II according to general function, it was deemed
appropriate that the classifications having the most states
be represented in the stud ies. At least one central
planning agency, one consolidated natural resources
agency, and one water resources agency were included.

Two other criteria were used in the selection
process-total expenditures and size of planning staff.
Although it was recognized that these two factors may
be closely related to and influenced by the financial
wealth of the states, they were considered the most
applicable and useful criteria available. Water resources
planning ordinarily requires the expenditure of large
amounts of money in spite of differences in states'
ability or willingness to pay. Even though a selection
based upon total expenditures might be weighed toward
the wealthier states, it was felt that study of the larger
better financed organizations of these states could
identify some arrangements and principles applicable and
useful to others less well off.

Granted that state planning can possibly be done
by private consulting firms, universities, etc., without
building a sizeable staff in the planning agency, it was
assumed that the development of state capability and
strength is desirable. For this reason, the size of planning
staff was considered an appropriate selection criterion.
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CONSOLIDATED NATURAL RESOURCES AGENCY
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DEPARTMENT OF WATER RESOURCES
Governor

Department
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Figure 23. Charts of typical line organization.
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WITH MAJOR AGENCY REPRESENTATION
Governor
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Department
Heads

-

Department
Head
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-- -- -- -,.,

Department
Head

Director
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,
Planning Staff

"

Department
Head

Department
Head

I
Planning
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Note:

Dashed lines represent
coordinate tie of
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ex-officio membership.

WITHOUT MAJOR AGENCY REPRESENTATION
Governor
Citizen Council
(Public Members)
Director &
Planning Staff
Department
Head

Depa tment
Head

Depa tment
Head

Department
Head

IAn alternative to having independent staff under council is to have
it under one of the departments (New York State arrangemenq.

Figure 24. Charts of typical board organizations.
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The five top states ranked in descending order
according to total expenditures for comprehensive water
planning in fiscal years 1965 and 1967 are as follows:

Georgia didn't report for 1967, not having requested or
received a grant from the Water Resources Council for
that year.
Expenditures

Fiscal Year 1965
1965

California
Texas
I\lew York
Louisiana
Oregon

Minnesota
Illinois
Georgia

Fiscal Year 1967
California
Texas
New York
Ohio
Virginia

1967
Illinois
Minnesota
New Hampshire
Tennessee
Maine

Because of the early stage of development of the
planning programs in these states, the staff size criterion
was not used in the selection.

The five top states ranked in descending order
according to size of staff are as follows:
California
Pennsylvan ia
New York
Texas
Wisconsin
The three top states ranked according to expenditures in 1965 and 1967 are also in the top five ranking
according to staff size. These three also represent
different forms of organization as follows:
California

Line Organization (consolidated natural
resources agency)

Texas

Board organization without operating
agency representation (water resources
agency)

New York

Board organization with operating agency
representation (water resources agency)

The three basic structural forms of organization are
represented by these three states, but from a functional
standpoint the central planning agency type is missing.
And none of the six states of this functional category
ranked in the top five according to expenditures or staff.
Since it seemed desirable to include such an agency in
the studies, for selection purposes, the six were ranked
according to expenditures in 1965 and 1967. New
Hampshire, Tennessee, and Maine had no expenditures in
fiscal year 1965 for comprehensive water planning, and

Minnesota's expenditures in 1965 almost doubled
that of Illinois, but in 1967 Illinois spent slightly more
than Minnesota. In 1968, Minnesota was again on top. Of
course, the expenditure figures do not include matching
funds for other planning grants such as those provided by
the Department of Housing and Urban Development, so
the whole picture is not presented by these figures in
every case. I\levertheless, the expenditures do serve as an
indicator of the status of the state's statewide comprE;!.
hensive planning program and organization, and were
used as the basis for selection. Minnesota was selected.
Along with the organizations of California, Texas,
New York, and Minnesota, Utah's organization was also
included in the studies because of the special interest in
it of Utah State University for which this research was in
part done. The inclusion of Utah also made available an
opportunity to study an organization which reorganized
in 1967 and to investigate why the particular new form
of organization was chosen.

APPEI\IDIX D
BACKGROUND INFORMATION AND PLANNING
PROGRAMS OF FIVE SELECTED STATES

California

Background
The State of California has a long history of water
resources planning, beginning not long after the Gold
Rush in the 1800's. Early and continued planning of
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water resources development has been dictated by the
arid and semiarid conditions which prevail in all of
California except for some of the high mountains and
northern coast.
The basic problem is maldistribution of the resources with respect to need, both geographically and
seasonally. Approximately 70 percent of the water
comes from rain and snow in the northern portion of the
state, while 70 percent of the requirements for it are in
the central and southern portions. From the undeveloped
streams in the north, about 30,000,000 acre-feet or 42
percent of the state's mean annual runoff still goes into
the ocean without being used. 1
With respect to seasonal unbalance, about 90
percent of the precipitation falls in the wet winter
months of December through April, leaving the summers
extremely dry. 2 Much of the water, however, comes
from snow in the high mountains, and the characteristic
of the snow pack to melt slowly provides a natural
source to sustain streamflow into the late spring and
early summer. This characteristic has contributed much
to the development of irrigated agriculture, which is
hardly rivaled in diversity, productivity, and wealth
anywhere in the world. California is the leading agricultural state in the nation, It has 8,500,000 acres of
irrigated land. 3
Although agriculture is the number one industry
and accounts for about 90 percent of the consumptive
use of water in the state, it is only one of the major uses.
In 1965, California had the highest estimated volume of
withdrawal use for both irrigation and public supplies of
all the states in the nation. It ranked near the top in the
other major uses-self supplied industrial, rural supplies,
and water power. 4 The population of the state in
1967 was about 19 million people, and increasing at a
rate of 3 to 4 percent annually. Eighty percent of the
population was in 11 metropolitan areas. 5
Development prior to World War I was largely a
local affair with irrigation districts and water storage
districts formed to develop supplies for local use. As a
result of this, there are now some 4,000 districts of
various types in the state which have responsibility for
1 Alfred R. Golze, "Future Planning of Water ... ," p. 426.
2 Alfred R. Golze, "Comprehensive Water Development in
California," (paper presented at International Conference on
Water for Peace, Washington, D.C., May 23-31,1967), p. 1.
3William E. Warne, Lectures in Water Resources (Davis:
University of California, April, 1967), p. 1.
4 Tables 13, 14, and 15, pages 168,169, and 170.
5 Golze, "Future Planning of Water ... " p. 426.

water resources use and development. 6 The large
population growth intensified the competition for developing the state's water resources and eventually led to a
broader, mo re compreh ensive approach.
The first state water plan was approved by the
legislature in 1933, but the economic depression of that
period prevented the state from selling the bonds
required to finance development. Assistance of the
federal government was sought, and subsequently the
Bureau of Reclamation was assigned to take over the first
unit of the plan-the Central Valley Project. The bureau
established a field office in Sacramento and continued
the' planning of the Central Valley Project. With special
work relief funds it started construction of the Shasta
and Friant Dams in the mid-1930's.
The large population growth during and immediately following World War II prompted the legislature
to order the formulation of a general plan for developing
the state's water resources to meet ultimate requirements. The first investigations were authorized in 1947
and assigned to the State Water Resources Board, a
predecessor of the present Department of Water Resources.
The first product of these investigations, published
in 1951, Iisted and described the basic water resources of
the state. It contained a concise, statewide compilation
of data on precipitation, runoff, flood magnitude and
frequency, and quality of water. A second publication of
the board came out in 1955, containing determinations
of the 1950 level of water use throughout the state for
all consumptive purposes, and forecasts of ultimate
requirements based on capabilities of the land to support
further balanced deve10pment.
Finally, an overall master plan, equating resources
and requirements, was published in 1957 by the newly
created Department of Water Resources as the "California Water Plan." The plan contains a sequence of nine
basic steps:
1. An evaluation of the water supply available
to California and description of the places and
characteristics of its occurrence.
2. An estimate of the water requirements for'
both present (1955) and future purposes for all areas
of the State.
3. A determination of (a) the watersheds where
present estimates indicate surplus waters exist over

6 Golze, "Comprehensive Water Development."
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and above the future needs for local development,
anq qn estimate of such surplus; and (b) the areas of
deficiency and the estimated deficiency for each such
area.
4. An outline of existing and prospective water
problems in each area of the State.
5. A description of the beneficial uses to which
the remaining unappropriated waters of the State
should be put for maximum benefit to the people of
all areas of the State.
6. A description of the manner in which the
waters of the State could be distributed for the
benefit and use of all areas.
7. An indication of the objectives toward
which future development of the water resources of
the State should be directed in all areas of the State
and a suggestion of the broad patterns useful for
guidance toward these objectives.
8. A definition of these objectives in terms of
potential physical accomplishments, which may be
used to measure the merits of projects proposed for
construction by any agency.
9. A finding that the waters available to the
State of California including the State's rights in and
to the waters of the Colorado River (as understood in
1955), are not only adequate for full future development of the land and other resources of the State, but
also that physical accomplishment of these objectives
is possible. 7

Two of the most important concepts used in preparing
the plan were:
1. The California Water Plan is conceived as an
ultimate plan, one that will meet the requirements for
water at some unspecified but distant time in the
future, when the land and other resources of the
State have essentially reached a state of complete
development.
2. The plan is designed to be comprehensive. It
provides for future beneficial uses of water by
individuals and agencies in all parts of the State.
Acceptance of the plan by both the people and the
Legislature, with firm provision for its progressive
authorization as component projects become feasible,
will tend to eliminate sectional concern as to future
availability of necessary water supply. 8

The plan which is a guide to all levels of government-federal, state, and local-in the future development of California's water resources, was adopted by the
legislature in 1959. 9
With recognition of the probabil7 Ibid.
8'bid.
9 Californ ia, Water Code, Sec. 10004 and 10005.

ity that changes would be required in various elements ajt!
time passed, the plan was intended to be flexible.
Providing a framework within which the develop·
ment of California's water resources should fit, the plan
sets the stage for the current planning program of the
Department of Water Resources. Concurrently with
completion of the plan, the California Water Development Program was started in order to integrate economics into long-range planning and stage water development in a timely sequence on a project-by-project basis.
It was at this same time (1956) that the legislature
created the Department of Water Resources and gave it
broad powers to implement the plan through the design
In 1959, in
and construction of major facilities. 10
addition to adopting the California Water Plan, the
legislature also passed the California Water Resources
Development Bond Act 11 (Burns-Porter Act), which
authorized financing the construction of the State Water
Resources Development System, commonly called the
"State Water Project" from bond revenues and oil
tidelands royalties. Provision was also included for
developing water in local areas. 12 Financing from
general obligation bond revenues was set at a level of
$1,750,000,000 of which $130,000,000 was reserved for
local project development. 13
The voters approved the
bond issue in 1960, and construction of the State Water
Project began in 1961. 14
The planning program

The current planning program of the Department
of Water Resources may be classified in two broad
categories:
1. Continuing local and statewide investigations and activities with short- and long-term objectives of furthering the development of California's
water resources.
2. Planning programs in direct support of the
State Water Project. 15

Each of these categories may also be identifie~ by
the source of funding. The first consists of general10 California, Statutes, (1956), Ch. 52.
11 California, Water Code, Sec. 12930-12944.
12 Golze, "Comprehensive Water Development," p. 5.
13 Ibid., p. 6.
14 Golze, "Future Planning of Water Resources," p. 429.
15 California, Department of Water Resources, Planning Activities of the Department of Water Resources, p. 5. This report
contains a summary of actual planning programs, and will be
used as a general reference for the discussion on planning
programs which follows.
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funded programs, while the second is, by its nature,
project funded.
The Coordinated. Statewide Planning Program, the
largest in the first category, is the central planning
activity of the department, and most other programs
either feed information into it or obtain information
from it. The objective of this program is to prepare and
periodically update the statewide water development
plan. Fiscal year 1968 funding level was $770,000.
As a guide to future development of California's
water resources, studies are conducted under this program to appraise all reasonable alternative courses of
action. The appraisals are based upon physical and
engineering considerations, and take fully into account
changing economic, social, technological, and institutional factors. Four major subdivisions of studies are as
follows:
1. Water Demand Analysis, which involves
preparation of reliable estimates and forecasts of
future demands for all categories of water services
throughout the State as a function of time;
2. Project Systems Analysis, which consists of
the development and conduct of coordinated system
operation studies embracing alternative future additions to the California Water Resources Development
System for purposes of estimating water, power, and
other system accomplishments; and the conduct of
reconnaissance investigations of major aqueduct
systems to be required subsequent to about 1990;

Alternative solutions to future problems are under
consideration, and by the mid-1970's the first supplemental facilities of the State Water Project must be
specifically defined.
Several corollary programs, closely related to the
Coordinated Statewide Planning Program provide information on the availability and uses of water on a
statewide basis. Without going into detail here, these
programs and their Fiscal Year 1968 funding levels are as
follows:
Land Use and Classification Surveys.

The

objective of this program is to furnish timely and
reliable basic information on the present use of land
and the availability and suitability of land for various
kinds of water-using development ... ($211,000).

Unit Water Use Program. The objectives of this
program are (1) to determine the monthly and annual
consumptive use rates of irrigated and non irrigated
crops and native vegetation, and irrigation requirements of crops throughout the State; and (2) to
develop unit water use values and techniques for
estimating present and future water requirements of
municipal and industrial developments throughout
the State ... ($220,000).

Western States Water Planning. The objective of
this program is to protect and advance California's
interest in regional water development in the Western
States ... ($166,000).

~. Development Inventory and Coordination
Aqtivities, which maintain up-to-date inventories of

Federal Comprehensive Type
Framework
Studies. Under the guidance of the Federal Water

information on present and proposed future local and
federal agency water development programs to guide
and coordinate planning activities of the Department;
and which provide direct staff-level participation in
interagency coordinating activities to assist in eliminating overlapping and conflicting planning work and
in emphasizing the most critically needed developments; and

Resources Council, federal agencies are making a
nationwide evaluation of water and related land
resource problems and generalized solutions. Studies
in the California region, which must be closely
integrated with those in the other regions of ,the
Southwest, are under the direction of the California
State-Federal I nteragency Group... Objectives of
State participation are to monitor and guide the
federal agency studies to achieve maximum possible
benefit in the furtherance of state interest. Effort is
being made to ensure that conclusions and proposals
by the federal agencies are compatible with state
plans ... ($100,000).

4. Project Staging Analysis, which provides for
the continuing integration of technical and analytical
information developed from all sources both within
and outside this program to identify and analyze the
full spectrum of alternative courses of action; and to
recommend the most favorable long-range, timerelated plan for water development from an engineeri ng point of view. 16

Under the Coordinated Statewide Planning Program the Department of Water Resources is moving
toward early identification of the most favorable incremental facilities of the state's water development system.
16 Ibid.

State-Federal Interagency Coordination. The
California State-Federal I nteragency Group was established in 1958 to facilitate overall coordination of
California's water resource development and to provide a regular opportunity for top-level discussion and
exchange of ideas ... (This is an activity rather than a
program. Costs are borne by planning program
affected.)
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Saline Water Conversion. As technology for
removing dissolved solids from water is developed and
the cost of such processes is lowered, the economic
justification of supplying desalted water to more
areas of the State may increase. The Department
monitors the activities of the Office of Saline Water,
and other agencies, in the development of this
technology. The objectives are to (1) keep abreast of
new and refined methods which may reduce the cost
of this alternative source of supply and (2) determine
how desalting may affect the formulation and
sequence of project developments to meet water
qua lit y and quantity needs throughout the
State ... ($25,000).

Advanced Techniques for Water Development.
I n striving for maximum economic use of California's
water resources, the Department is continuously
seeking improved bases for its planning and operating
policy decisions. The application of operations research techniques to water management problems can
be beneficial in the formulation of these complex
policy decisions. The basic program objectives are to
(1) stimulate interest at research centers (universities,
etc.) in the development of new methods which will
have a direct beneficial application to departmental
problems, (2) investigate and report on new methods
that may be applicable, and (3) aid in the implementation of new techniques ... ($42,000).

Watershed Management Research. The objective
of this program is to determine whether improved
management practices will affect the rate and duration of runoff and the consequent problem of silt in
timberlands, brush lands, and snowpack areas of the
State . . . ($41 ,000). 17

Collecting and processing of water related data are
important steps in the planning program. The department spends approximately $2,700,000 annually for this
function. In addition to the state's funds, some $480,000
in matching funds are provided by the U. S. Geological
Survey, and local interests contribute manpower in
analyzing, compiling, and disseminating information.
The department also has a substantial effort in
groundwater studies and investigations. Approximately
$800,000 is budgeted annually for three purposes: (1)
studies of salt water intrusion into coastal aquifers; (2)
planning to protect aquifers from deleterious effects of
overdraft and other practices; and (3) studies of conjunctive use of surface and groundwater supplies.
During the past 20 years, the department has
conducted reconnaissance-type studies in many areas of

the state. Some of these have been done in cooperation
with local interests, and 'funded on a 50-50 matching
basis. Several undertaken during the 1950's were
financed solely by the state. Because of fund limitations
and a desire to encourage local participation, the
department has adopted a policy of starting no further
preliminary studies without 50 percent financing by local
interests. In line with this policy, the program is being
reduced to such an extent that only one $300,000 a year
investigation was continued into fiscal year 1969.
Water quality and quantity are considered inseparable by the department, and, consequently, quality
studies are part of the various planning programs. There
are three programs, however, concerned almost exclusively with quality:
1. Water Quality Investigations. The objectives
of this program are to (1) determine the nature,
extent, and significance of water quality 'problems
and conditions, (2) define the urgency of water
quality problems in specific areas, (3) recommend
means for correcting, alleviating, or preventing undesired effects, and (4) recommend priorities for
conducting more comprehensive and detailed investigations, where warranted. The program is part of the
Department's statewide responsibility, and the results
of quality investigations are integrated into plans for
development and management of the State's water
resources.

2. Water Well Standards. The objectives of this
program are to develop and publish recommended
water well construction and sealing standards and to
encourage and stimulate the use of good water well
drilling practices throughout the State.

3. Waste Water Reclamation Projects. The objectives of this program are to study and evaluate waste
water flows and waste water systems, to evaluate the
practicality of reclaiming water from these waste flows,
and to encourage and stimulate the planned reuse of
waste waters of suitable quality. 18

The Department of Water Resources has several
major planning investigations under way for the purpose
of formulating specific features of the State Water
Project. These will be listed, but not discussed. 19
They are as follows:
1. Upper Eel River Advanced Planning Program
2. Delta Water Facilities Implementation Program
18Ibid., pp. 28-30.
19Ibid., pp. 31-38. For more information on the planning

17 lbid.

program of the Department of Water Resources mentioned in
this discussion, see this publication.
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Table 11.

California Water Resources Planning Program Costs.

Actual
1966-67

Proposed
1968-69

Estimated
1967-68

General Fund Programs

770,000
830,000
2,680,000
450,000
1,000,000
290,000
950,000
$6,970,000

$ 820,000
730,000
2,710,000
330,000
880,000
270,000
1,010,000
$6,750,000

3,500,000

4,020,000

2,720,000

$10,250,000

$10,990,000

$9,470,000

$

Coordinated Statewide Planning
Corollary Programs
Water Related Data Collection Activities
Project Planning Activities
Groundwater Investigations
Water Quality Studies
All Other General Fund Planning Activities
Total Cost of General Fund Planning
Programs in Support of the State Water a
Project
Total Cost of Department Planning
Activities

$

780,000
730,000
2,800,000
380,000
900,000
300,000
860,000
$6,750,000

Source: California Department of Water Resources, Planning Activities of Department of Water Resources, p. 39.
a Does not include the costs of Davis-Grunsky and Davis-Dolwig Programs.
Table 12.

Minnesota Water Resources Coordinating Committee planning budget by program. b

Fiscal Year
1968

1967

Statewide Planning Activities
Federal-State Planning
Activities
Souris-Red-Rainy River
Basins Commission

Great Lakes Basin
Commission

Upper Mississippi River
Comprehensive Basin
Study Coordinating
Committee
Missouri River
Comprehensive Basin
Study Inter-Agency
Committee
GRAND TOTAL b

$42,000

1969

$27,000

$45,050

Oa
____0_
0

$26,400 a
20,000
$46,400

$58,750 a
20,000
$78,750

Oa
0
0

$15,000 a
15,000
$30,000

$25,000a
15,000
$40,000

$10,000

$20,000

$20,000

a

$ 8,000

$ 8,000

$52,000

$131,400

$191,800

Sources: Minnesota, State Planning Agency, Application for Title III Grant, FY 1969, p. 18.
a Assessment for Commission staff.

bTotals do not include $91,000 annual expenditure for programs related to comprehensive water resources
planning which constitute the basis for the FY 1965 level of expenditures shown in Table 22. The FY 67
total does include Title III Federal grant funds.
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3. Delta Fish and Wildlife Protection Study
4. San Joaquin Valley Drainage Investigation
5. Earthquake Engineering Activities
A tabulation of the departments planning expenditures by program for three fiscal years is presented in
Table 11.
Minnesota
Background

Minnesota is a water-rich state in one of the
nation's outstanding lake regions. It has 15,291 lake
basins of 10 acres size or larger, excluding small ponds
and wetlands. The water surface area of the state is
estimated to be 2.6 million acres or about 5 percent of
the total area. And this does not include the state's
portion of Lake Superior, which is another 1.4 million
acres. Having within its borders the Mississippi, the
Minnesota, the St. Croix, the Red, and the St. Louis
rivers along with hundreds of tributary streams, the State
of Minnesota has more than 15,000 miles of flowing
waters. 20
Of the land area in the state, 19 million acres or 37
percent of the total is covered by forests. With the
exception of a few forested remnants remaining in the
agriculturally developed southeast part and along the
major rivers, most of the forest land is in the northern
half of the state. 21 Because of adverse soil conditions
and topography, millions of acres unsuited for agricultural development are used for forest and recreation
purposes. The value of forest products harvested annually exceeds $300 million, and another $150 million is
expended for hunting and fishing. Camping, boating, and
other outdoor recreation activities account for the
expenditure of several additional millions of dollars. 22
Minnesota's large mining industry, with an annual
production valued at $500 million, accounts for another
large portion of the economic base. The expansion of
taconite operations and the possible development of a
new copper-nickel industry may increase this figure
substantially in the future. 23

20 Robert L. Herbst, "Minnesota's Water Resources: Where
we've been-where we are," (paper presented at Water Institute,
St. Paul, Minnesota, April 25, 1968 .)
21 Minnesota, Department of Conservation, Minnesota Outdoor Recreation, Outdoor Recreation Preliminary Plan (St. Paul,
1965), p. 11.
22Minnesota, Department of Conservation, Biennial Report,
July 1, 1964, to June 30, 1966 (St. Paul, 1967), p. 1.
23lbid.

Intensive farming and urbanization characterize the
southern half of the state. Irrigated agriculture in
Minnesota is insignificant compared to the other major
uses of water, but supplemental irrigation of farm lands
is increasing.
Although population growth for the state as a
whole has been moderate, urban population growth,
particularly in the St. Paul-Minneapolis metropolitan
area, has been rapid. Compared with the average annual
percent change of total population from 1950 to 1960 of
1.4, the average annual urban population change for the
same period was 3.1 percent or more than double. 24
During this period, the Twin City metropolitan area's
share of the state's population increased from 39.5 to
45.0 percent. Though the growth has been most marked
in this area, substantial urban growth has also developed
around several of the smaller cities in the state, Rochester and Moorhead, for example. 25
With the abundance of water in Minnesota, problems are those of conveying, treating, and storing
principally to meet municipal demands, particularly in
the Red River Basin and in the southwestern part of the
state. The prospect of new large-scale mining operations
and tremendous urban growth of the Twin Cities area
portends the requirement of large volumes of water
which may not be readily available. 26
Development of lands adjacent to lakes and
streams is increasing rapidly, and pollution of these
waters is widespread. Comprehensive planning to assure
orderly development and protect the public interest is
needed. Minnesota's geographical location in the head
waters of several large rivers makes it actions crucial with
respect to protecting the quality and quantity of waters
available downstream.
Recent disastrous floods on some of the state's
major streams also indicate a need for planning and
regulation of development in the flood plains, and for
planning other measures to reduce flood losses. 27
Statewide comprehensive planning of water resources development is just now getting started in

24U.S., Department of Commerce, Bureau of Census, Pocket
Data Book, USA 1967 (Washington, D.C.: U.S. Government
Printing Office, 1966), pp. 39-40.
25Minnesota, Department of Conservation, Minnesota Outdoor Recreation, pp. 11-12.
26Minnesota, State Planning Agency, Application for Title III
Grant Under the Water Resources Planning Act of 1965 (P.L.
89-80), FY 1967, p. 18.
27lbid.
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urban population accounted for 85.4 percent of the
total. 41

the northeast imposed water use restrictions on many
New York communities.

The withdrawal use for public supplies, estimated
to be about 2.2 billion gallons per day in 1965, is
expected to triple by the year 2020. 42 In some areas,
local supplies have already been fully developed to meet
municipal needs. New York City, for example, taps
sources many miles away.

Through the years many agencies in New York
State have been given various specific tasks and responsibilities related to management of water resources. The
assignments, though, have been intermittent in nature,
and actions taken for specific purposes often have not
taken into account possible far-reaching effects. 47
The water management pol icies prior to 1959 were
largely regulatory; introduction of planning and development did not come until the Water Resources Planning
Law of 1959. 48

In addition to industrial and municipal uses of
water, New York has several other major uses, including
recreation, fish and wildlife, navigation, waste transport
and dilution, and hydroelectric power generation. The
latter, for example, is another withdrawal use in which
the state ranks near the top. In 1965, only one state,
Washington, surpassed New York in estimated withdrawal use of water for power production (see Table 14,
page 169). There are presently in operation in the state
182 hydroelectric power generation plants with an
installed capacity of about 1 million kilowatts. 43
Agricultural use, including irrigation and stock
watering, is minor. Total irrigated acreage is about
97,000 acres; however, this is expected to increase six
fold by the year 2020. 44

The 1959 law created a single central agency-the
Water Resources Commission-to handle all water resources management functions. It provided for interdepartmental participation in these responsibilities by
naming the heads of the state agencies concerned with
water resources to the commission. With the necessary
administrative machinery authorized by this legislation,
the state was in a position to immediately begin a
comprehensive planning program for water resources
development.
The planning program

With its abundant water resources, New York is, of
course, exposed to floods. Several severe flood problems
have yet to be resolved in the Susquehanna and
Erie-Niagara Basins. Average annual flood damage in the
New York portion of the Susquehanna River Basin is
estimated at near $4 million, and if the flood of record
were equalled in this area, $20 million damage would
result. Other major damage centers in the state include
Buffalo, Jamestown, and Watertown. 45

The Water Resources Commission, utilizing the
staff of the Division of Water Resources in the Conservation Department, coordinates state planning of water
resources with all levels of government. Some of the
planning programs are carried out by state agencies
alone; some are joint efforts with local units of government; and some are state-federal or interstate programs.
The major studies in which the state is participating
under these different types of programs are shown in
Figure 25.

Widespread flood ing in the latter part of the 19th
centu ry led to the establishment in 1902 of the Water
Storage Commission, the state's first agency responsible
for stream regulation by water storage. 46

The studies may also be divided into two general
types according to scope-comprehensive planning studies (Type I) and framework stud ies (Type II).

On the other hand, New York has not been free of
drought either. From 1962 to 1966 a severe drought in

41U.S. Department of Commerce, Bureau of Census, Pocket

Data Book, USA 1967, p. 40.
42New York State, Water Resources Commission, Developing
and Managing the Water Resources of New York State, p. 11.

43Ibid., p. 14.
44Ibid., p. 12.
45New York State, Water Resources Commission, Application for Title III Grant, FY 1969, p. 4.
46New York State, Water Resources Commission, The Water
Resources of New York State, p. 39.

The type designations for these studies should not
be confused with those for the regional framework
studies sponsored by the Federal Water Resources
Council. The New York State Type I study is intended to
provide a comprehensive plan for development of water
resources within a multi-county region of the state. It
generally has the following steps:
1. An inventory of the water resources of the
region, including quantity and quality of surface and

47 Edwin L. Vopelak, "River Basin Planning in New York
State," p.151.
481\Iew York, Laws (1959), Ch. 843.
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Figure 25. Types of water resources studies in New York State. Source: Nicholas L. Barbarossa, "A State Viewpoint on
River Basin Planning."
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ground waters and the initiation of an economic base
study.
2. The determination of needs to satisfy all of
the diverse water resources requirements, not only for
the immediate future but also for as much as fifty
years ahead. The economic base study provides the
projections and estimates of future population, employment, income, etc., that must be translated into
water uses and demands for intervening decades
during the fifty-year period.
3. An analysis of the capabilities for meeting
present and future needs.
4. A study of various alternatives to satisfy the
diverse needs, many of which may compete with one
another. This involves considerations and analyses of
both structural and non-structural measures and the
development of the several alternative plans that
appear to be economically feasible and show promise
of being acceptable to the local people.
5. After comparative analysis and screening of
the various alternatives, the optimum plan of comprehensive development may be evolved. This, of course,
may well include alternative ways of meeting the
same need, in order to allow final selection of the
solution to be made in the future.
6. The completed plan will include recommendations for the necessary management framework to
implement the plan effectively, including financing,
construction, and operation of the necessary projects. 49

A Type II study is a preliminary, or reconnaissance, investigation to provide a broad scale analysis of
water resources problems and general appraisals of
possible measures for their solutions. The first three steps
just listed for the Type I study, but in less detail, are also
applicable to the Type II study. The framework plan is
based on these steps using available data, reasoned
approximations, and general relationsh ips. A broad range
of variability in intensity is possible, and Type II studies
can be upgraded to the Type I category, particularly with
respect to identifying economically feasible projects. 50
Type I comprehensive plans are being prepared by
mUlti-county Regional Water Resources Planning and
Development Boards established under Article V of the
Conservation Law. 51
The details of organization of
these boards, which are established after public hearings
and approval of the Water Resources Commission, are

discussed in Chapter V under the headings of Organizational Structure and Intergovernmental Cooperation.
A map of areas in the state covered by regional
board studies in 1966 is shown in Figure 26, and the
following is a tentative completion schedule. 52

I ntrastate Regional
Board Studies by Basins

Starting
Date

E rie-N iagara
Cayuga Lake
Wa-Ont-Ya
Eastern Oswego River
Allegheny River ...
Eastern Susquehanna River
Western Susquehanna River
Upper Mohawk River
Black River
Genesee River
Delaware River
Long Island
Hudson River
St. Lawrence River
Lake Champlain

.1963
.1964
.1965
.1966
.1967
.1967
.1968
.1968
.1968
.1968
.1968
.1969
.1969
.1968
.1969

Completion
Date
1968
1971 .
1971
1971
1970
1972
1972
1973
1972
1972
1972
1973
1973
1972
1973

Several other comprehensive type planning programs related to water resources development are being
administered by various state agencies represented on the
Water Resources Commission. Most of these involve
studies by contract consultants. Two such programs,
particularly pertinent to comprehensive water resources
planning, are Intermunicipal Public Water Supply Planning and Comprehensive Sewage Study. These state
financed programs are both admin istered by the Department of Health, and the studies are performed by
consultants in cooperation with the Division of Water
Resources staff at the regional level.
Another plan
prepared by consultants and of interest to water planning
is the statewide outdoor recreation plan. 53
Two major state-administered framework planning
programs (Type I studies) for various regions of the state
and for the state as a whole have been initiated. One such
program is being administered by the State Office of
Planning Coordination in connection with preparing
long-range development plans for several regions into
which that office has divided the state. The regions are
shown in Figure 27. This program is partially sponsored
and funded by the Federal Department of Housing and
Urban Development; however, the water resources stud-

49New York State, Water Resources Commission, The Water

Resources of New York State, pp. 28-29.
50 Ibid.
51 New York, Conservation Law, Art. V, Part V.

52New York State, Water Resources Commission, Application for Title III Grant, FY 1969, Exhibit 3.
53Ibid., p. 7.
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Figure 26. New York State regional board studies. Source: New York State Conservation Department, Division of Water
Resources, 1966 Annual Rl!port (March, 1967), p. 17.
ies are being performed for the Office of Planning
Coordination by the Division of Water Resources on a
regional basis with state funds.
The other major state water resources framework
planning program was started in 1965 and completed the
following year. This Accelerated Water Resources Program, as it was called, was Initiated by the Governor to
obtain basic information for the planning and development of water resources in a minimum amount of time.
The severe drought conditions of the l\Iortheast in the
early 1960's and the massive water pollution control
effort started in 1965-the $1.7 billion Pure Waters
Program-created the urgency. For the accelerated studies, which were performed by contract consultants at a
cost of $860,000, the state was divided into four regions
along major river basin boundaries: 54
54New York State, Water Resources Commission, Developing
and Managing the Water Resources of New York State, p. 3.

1.
2.
3.
4.

Hudson-Mohawk-Long Island
Lake Champlain-Black-St. Lawrence-Delaware
Central Region
Western Region

The findings of the Accelerated Water Resources
Program, which included generalized alternative development plans and preliminary cost estimates, were based
upon reconnaissance studies of mUltipurpose needs and
the availability of water and potential reservoir sites. The
program was not intended to preempt the importance of
regional planning board studies, but to serve as a basis for
immediate action programs, such as the Pure Waters
Program, and as a framework for future, more detailed,
planning.
In the collection of groundwater and surface water
data useful for planning, New York State has an
extensive cooperative program with the U.S. Geological
Survey. Under the arrangement, the state and the
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Figure 27. New York State Office of Planning Coordination development regions. Source: New York State, Water
Resources Commission, The Water Resources of New York State, p. 33.

Geological Survey share annual costs, which amounted to
$588,450 in 1966, on a 50-50 basis. 55
The funds are used to support a continuing data
collection and appraisal program which includes many
studies directly related to the various planning programs
in progress. Studies have been funded in connection with
regional boards' comprehensive planning, Office of Planning Coord ination framework plann ing, state-federal
river basin planning, and other miscellaneous water
resources planning activities. For use in these studies,
there are about 200 active stream gaging stations, 60
observation wells, and 45 water-quality data collection
sites in the state. 56

55New York State, Conservation Department, Division of
Water Resources, 1966 Annual Report, pp. 12-13.
56U .S. Geological Survey, Water Resources Investigations in
New York, 1965 (Albany: U.S. Geological Survey, P.O. Box 948,
1965).

Also in the area of obtaining technical data for
planning, the Division of Water Resources is cooperating
with the Department of the Interior, Office of Saline
Waters, in studies to develop economic and technological
data on water desalting. A detailed feasibility study of
large scale desalting plants is being undertaken by a
consultant with coordination and financing provided by
the division. 57
Having interest in several major river basins, New
York is involved in numerous federal, federal- state, and
interstate water resources planning studies. l\IIost of these
are broad framework type studies, and some overlap
geographically and functionally. The array of these
cooperative regional studies includes the following:

571\Iew York State, Water Resources Commission, Application for Title III Grant, FY 1969, p. 9.
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Genesee River Basin-This is a Coordinating
Committee Study which involves the states of I\lew
York and Pennsylvania and federal agencies. This
study was initiated early in 1963 and the staff of the
Division of Water Resources is contributing to certain
phases of the study ....
Susquehanna River Basin-The study is being
conducted under a Coordinating Committee, involving the states of New York, Pennsylvania and
Maryland and federal agencies. An interstate compact
to provide for management and implementation of
the developing comprehensive plan is being drafted. 58 The study was initiated in June 1963 and,
here again, the Division of Water Resources is an
active participant ....
Delaware River Basin-The planning, development and management of the water and associated
land resources of this basin are under the Delaware
River Basin Commission. The Division of Water
Resources provides technical data and evaluations to
the Delaware River Basin Commission staff and acts
as liaison for the New York agency participation.
Ohio River Basin- This is a framework study by
a Coordinating Committee including 11 states and the
f9deral agencies. The area in New York includes parts
of Chautauqua, Cattaraugus and Allegany Counties in
the Allegheny Basin. This study was initiated in
September, 1963 and I\lew York State began to
participate actively in the study in mid-1964 ....
Great Lakes Basin-Several studies are under
way in this basin. 59 The Corps of Engineers is
making a study of levels for the I nternational Joint
Commission and the Federal Water Pollution Control
Agency is conducting a large-scale water pollution
control study of each of the Great Lakes and
tributary basins.
Hudson-Mohawk-Champlain Intercoastal Metropolitan Area-The Federal Water Pollution Control
Agency hi3s been authorized to conduct a comprehensive water pollution control study ... This study also
embraces the tri-state area centered around New York
City. The State Health Department represents the
New York State interests and the Water Resources
Commission in this venture.

Appalachia Program-The water resources survey of the Corps of Engineers, the land stabilization,
conservation and erosion control studies of the U. S.
Department of Agriculture (Soil Conservation Service), and other aspects of the program cover over
thirteen Southern Tier Counties of New York. These

interstate river basins are involved: Delaware. Susquehanna, Genessee and Allegheny. The Water Resources
Commission works with the State and federal agencies to provide the extensive coordination needed to
insure integration of the state's many water resources
interests.

North Atlantic Regional Framework StudyThis $4 million study embracing 13 states, the
District of Columbia, and five federal agencies with
the North Atlantic Division, Corps of Engineers
serving as chairman of the Coordinating Committee
was initiated in January 1966 .... 60

In addition, there are other federal and interstate
planning studies in which the state is cooperating such
as:
Hudson River Basin-The Division of Water
Resources is cooperating with other state and federal
agencies on planning involving the water resources of
the basin including 1) an appraisal of low-flow
characteristics and ground water potentials in the
Upper Hudson Sub-Basin by the U. S. Geological
Survey, and 2) intermunicipal public water supply
studies and waste assimilation capacity studies being
made by the State Health Department.

Northeastern United States Water Supply StudyThe North Atlantic Division, Corps of Engineers,
received initial appropriation for this study late in the
year. The study, authorized by Public Law 89-298,
enacted on October 27, 1965, shall consist of
preparing plans to meet the long-range water needs of
the Northeastern part of the United States. The plans
are to be addressed to the solution of major principal
and industrial water supply problems, rather than to
the development of a comprehensive program for all
water resource purposes in the region .... 61

Framework studies under the newly established
New England River Basins Commission and Great Lakes
River Basin Commission should also be added to the
array, as they both got under way in 1968.
The following is a tentative schedule of the major
cooperative studies: 62

60New York State, Water Resources Commission, The Water
Resources of New York State, pp. 31-32. Estimated completion
58 The compact has been approved by th e Legislatures of the
three states and awaits action of Congress.
59The Great Lakes River Basin Commission established in
1967 is conducting a Type I study in this area.

date of North Atlantic study has been revised to 1971.
61 New York State, Water Resources Commission, Division of
Water Resources, 1966 Annual Report, pp. 6-10.
62New York State, Water Resources Commission, Application for Title III Grant, FY 1969, Exhibit 3.
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Federal-State Studies
(Coordinating Committees)

Starting
Date

.1963
Susquehanna River Basin
.1963
Genesee River Basin
Allegheny (Ohio) River Basin
.1963
Appalachia
.1965
North Atlantic Regional
Water Resources Study
.1966
Great Lake Studies
Lake Level (Corps)
Pollution (FWPCA)
.1952
Great Lakes Commission (Compact)
Great Lakes Basin Commission
(Title II Comission)
.1968
Framework (PL 89-78.9, Section
209) (Corps)
.1968
New England Title II Commission
(1965 Water Resources Planning Act) .1968
Northeast U.S. Water Supply
.1966
I\lortheast U.S. Water Pollution Study
Hudson-Mohawk-Lake Champlain
Metropolitan Study
Delaware (Compact)
.1961

Completion
Date
1970
1969
1968
1968

which the state shares-the gulf coastal forested plain,
1971
Continuing
Not known
Not known
Continuing
1973
1972
1972
1972

7 years
Continuing

The water resources planning budget, actual and
proposed, for a six-year period ending in 1972 is: 63
1966-67
$943,300
(actual)
1967-68
$1,940,752
(actual)

Winter Garden area; rice is produced along the gulf coast;
and citrus fruit is grown in the Southern Valley. Pine and
hardwood forests cover the eastern area of the state,
while cactus, mesquite and low brush characterize the
west. 64 These contrasts and variations are related to
four major physiographic subdivisions of North America

1968-69
$2,100,000

1970-71
$2,900,000

1969-70
$2,600,000

1971-72
$3,200,000

These estimated expenditures are exclusive of state
matching funds for the Geological Survey cooperative
program.
Texas

Background
Texas is a state of dramatic contrasts. Its land
elevation varies from sea level to 8,750 feet; annual
rainfall ranges from 56 inches along the southeastern gulf
region to 8 inches in the far west; and southern areas
may bask in semitropical warmth while the northern high
plains areas are chilled by subfreezing weather. Wheat,
cotton, corn, sugar beets, and grain sorghums thrive in
irrigated west Texas; vegetables are prod uced in the

the great western lower plain, the great western high
plain, and the Rocky Mountain region. 65
Although long regarded as a farm and ranching
state, it is also metropolitan and industrial. The Texas
economy is no longer geared only to cotton, cattle, and
oil; manufacturing has become a significant element,
employing 618,300 in 1966. With 23 standard metropolitan statistical areas in 1967, more than 75 percent of the
state's estimated 10.7 million people lived in urban
areas. 66
One of the characteristics of Texas which makes
water resources development planning difficult is its
bigness. The state encompasses 263,450 square miles
with distances east-west and north-south each about 800
miles. There are 15 major river basins, 23 smaller basins,
and 8 intervening coastal basins. I n addition to seven
major groundwater aquifers and a series of smaller ones,
Texas has about 40 million acre-feet of surface runoff
annually. Although 80 percent of the current water use
in the state is derived from groundwater sources, there
are 135 major surface reservoirs. 67
The maldistribution of the natural supplies of
water to meet needs is one of the main reasons for the
comprehensive water resources planning program. Whereas 75 percent of the surface water is in the eastern
quarter of the state at an elevation ranging from 500 feet
to sea level,68 one-th ird of total water used is for
irrigation on the High Plains (4,000-5,000 feet elevation),
and this is mined from groundwater aquifers. 69
Critical and continuing overdrafts have been made on
aquifers supplying major elements of the state's municipal, ,agricultural, and industrial development.
Broad-scale planning of water resources development in Texas began in the late 1950's following a severe

64Moore, "Texas Water Planning," p. 1.
65Glen H. Ivy, "Water Problems in Texas," Journal of the
American Water Works Association, LVIII, No. 10 (October,
1966~, p. 1227.
6 Ibid., p. 3.

63New York State, Water Resources Commission, Application for Title III Grant, F Y 1968, p. 8. Actua I figures for the first
two fiscal years are from Annual Reports of the Title III
program.

67Vandertulip, "Competition for Water in an Expanding
Economy," p. 1.
68 Ibid., p. 2.
69Moore, "Texas Water Planning," p. 3.
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drought and subsequent devastating floods. Prior to that
time, planning and development had been by local
entities, beginning with cities and small water districts on
a project-by-project basis, and followed later on by
multi-city district organizations and river authorities to
serve groups of cities or basinwide areas.
Texas had never before experienced in so short a
time such severe drought and flooding as that of the
1950's. The drought, which began in mid-1947, became
so severe that almost all of the state's counties were
declared disaster areas by 1956. Devastating floods,
causing millions of dollars of damage and loss of lives
brought a climatic close to the drought in 1957.
Under the strong impetus provided by th is 10-year
period of scarcity and disaster, the state began water
resources development planning in 1957. By constitutional amendment and enabling act, the Texas Water
Development Board was established and given responsibility for administering a $200 million development
fund. 70 The Board of Water Engineers was instructed
to prepare and submit to the legislature a statewide
report on water resources with recommendations for
maximum development. 71
The small staff of the Texas Board of Water
Engineers was augmented at this time in order to develop
a 20-year framework plan to meet the water needs of the
state in 1980. In the early stages (at start of 1958) the
basic data programs were expanded, and an interagency
committee was established to appraise the planning
situation in the state. The Corps of Engineers, the Bureau
of Reclamation, and the Soil Conservation Service
worked with the Board of Water Engineers on the
interagency committee which completed an appraisal
report in June of 1958.
Shortly after the publication of the appraisal
report, which defined what needed to be done in the way
of planning, a U. S. Study Commission for Texas was
established. The commission, created by a bill introduced
by then Senator Lyndon B. Johnson of Texas, was
assigned the task of undertaking a cooperative investigation and study for development of land and water
resources in eight contiguous river basins (165,000
square miles), all of which lay in Texas. 72

70Texas .. Acts Ch. 425 and Texas, Constitution, Art. III, Sec.
49-C.
71Texas Research League, The Structure and Authoritv for
State Leadership of Water Development in Texas (Austin: The
Texas Research League, 1965), p. 17.
72pealy, Organization for Comprehensive River Basin Planning, . .. , pp. 1-2.

The Board of Water Engineers had completed, by
December of 1958, an inventory report on water
resources in Texas which outlined the needs for accomplishing the planning to follow, and the Governor of
Texas wanted the state to participate in the commission
study but to continue its independent efforts on the
1980 plan concurrently. The commission study, covering
approximately 60 percent of the state, was geared to a
50 year plan for water needs through the year 2010. In
accordance with the Governor's wishes, the staff of the
Board of Water Engineers worked on both the 1980 and
the 2010 plans until they were completed in 1961. There
was a total of about 30 staff people engaged in these
studies. 73
No project authorizations resulted directly from
either of these reports, but specific feasibility studies
made subsequently by the Corps of Engineers and
Bureau of Reclamation based on some of the features of
the commission report did lead to authorized projects.
A most significant action related to water resources
planning was taken by the Governor in 1964. Writing to
the Texas Water Commission, which had replaced the
Board of Water Engineers in 1962, he ordered the
development of a State Water Plan longer in range and
broader in scope than previous plans, which he felt were
inadequate. The comprehensive plan envisioned by the
Governor was not to be a rehash of the prior plans, none
of which, though invaluable, incorporated comprehensive
needs in an integrated statewide program for development of all sources based on long-range projections. 74
He wanted a viable, flexible plan to guide the development of Texas' water resources. Two hundred thousand
dollars was transferred from emergency funds to begin
the work.
Utilizing a balanced program of staff work augmented by consulting firms, universities, other agencies
(both federal and local), and a Consulting Advisory
Panel, the Texas Water Commission began a program to
meet the Governor's request.
Four major concepts embodied
approach to planning were:

in the initial

1. Established uses, and water rights granted by
the State, will be protected;
2. Present and future water requirements for
all areas of the State will be considered and no areas
will be neglected;

73John J. Vandertulip, Chief Engineer, Texas Water Development Board, personal interview, Austin, Texas, April, 1968.
74Moore, "Texas Water Planning," p. 9.
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3. Texas will be in a position to protect its
rights in interstate waters;

with present knowledge. Comprehensive study of
land and water use in these areas is essential. 77

4. A framework will be provided within which
all future water development, whether local, state,
Federal, or private can be assured. 75

When the comprehensive Texas Water Plan is adopted it
will be:

In September of 1965 the legislature, following the
recommendations of the Texas Research League, 76
transferred the water planning function from the Commission to the Texas Water Development Board. The
board continued the planning effort, expanding the intial
concepts to include the following:
1. The State's participation in water planning is
required to assure the equitable distribution of water
supplies available in the future.
2. Water planning-and the selection between
alternative development patterns-will have a profound impact on the State politically, economically,
socially and culturally.
3. Less tangible benefits of aesthetic and recreational enjoyment of the water resources of the State
merit full consideration.

4. Water quality management is an integral part
of planning-both as a constraint on meeting future
water needs where quality conditions are impaired,
and as an obligation where streamflow is nearing
complete control.
5. Sound planning recognizes and is guided by
the proper exercise of the functions of the State,
Federal and local agenies responsible for water
development.
6. The State must participate financially in the
construction, operation and maintenance of some
elements of the planned water storage and conveyance facilities if it is, in fact, to be in a position to
guide the course of water development through
implementing the Plan.
7. Ground water in Texas is an essential resource. Study of an integrated system of use of
ground and surface water to meet the problems of
local areas offers promise of significant value.
8. Water supply required to maintain the bay
and estuarial resources in Texas cannot be determined

... a flexible proposal for the protection, conservation, development, redistribution, and administration
of water resources to meet water needs for all
purposes throughout the State to the year 2020 and
beyond. The Plan proposes a method of implementation in accordance with the statutory directive that
the Plan be developed with "regard for the public
interest of the entire State ... in order that sufficient
water will be available at reasonable cost to further
the economic development of the entire State." 78

After distribution of a preliminary plan, published
in May of 1966, public hearings were held throughout
the state to obtain public response. Following the
hearings, the Texas Water Development Board staff
reviewed the testimony and objections, and analyzed
additional alternatives and modifications to the plan. The
Texas Water Plan report incorporating the resu Its of
these stud ies, was released in December 1968.
Planning program

The many valid suggestions, criticisms, and proposals related to the Preliminary Plan were explored in
order to resolve the largest possible number of objections. The Texas Water Development Board conducted
numerous studies for the purpose of selecting the
optimum technical and economic plan for the development of the state's water resources. In the preparation of
the planning report which was submitted for adoption,
the following steps were taken: 79
1. Selection of the detailed configuration to
be proposed for implementation as the Texas Water
Program ....
1. Check sizing, capacities, and costs of all
facilities included for accuracy and consistency.
3. Check proposed system against all known
authorized projects and proposals of comprehensive
basin plans as known to eliminate conflicts.

4. Check proposed system to assure water
rights are protected in compliance with the Planning
75'bid., p. 7.

Act.

76Texas Research League, The Structure and Authority for
State Leadership . .. , p. 31. The League, utilizing a group of
outstanding consultants, performed a broad-gaged study to
define the role of the State in the planning, development and
management of its water resources and to propose appropriate
changes needed to implement that role. The study was made at
the request of thy Texas Water Commission, the Water Development Board, and the Pollution Control Board.

77'bid., p. 9.
78Texas Water Development Board, Water for Texas, a Plan
for the Future (preliminary) (Austin: TWDB, 1966), p. 1.
79Texas Water Development Board, Appl icatio n for Title III
Grant, FY 1969, pp. 9-10.
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5. Prepare a water balance on the total
system, including alternate balances where alternatives are included.
6. Check allocations of storage capacities.
7. Prepare recommended staging of storage,
regulating, and conveyance facilities, and import of
water.
8. Make economic analysis of total system.
9. Make cost allocation among project purposes.
10. Prepare proposed funding schedule based
on staging, including capital costs of power.
11. Prepare the draft report in complete form.

After the plan is adopted, planning will continue in
order to ~ssure that development will be progressively
adapted to changing conditions.
The water resources considered in the planning
studies to meet present and future needs include: treated
and untreated waste waters discharged to streams or
bays; brackish and saline waters for possible desalting;
atmospheric water possibly made available through
weather modification techniques; water imported from
out- of-state sources; and, of course, surface and ground
waters from within the state. 80
The current water planning program in Texas may
be divided under two headings: continuing studies and
new studies. The continuing studies portion which will
refine and expand the work already under way can be
divided further into five categories:

seepage; consider possible sediment catchment basins
above proposed system reservoir to prevent loss of
storage capacity; refine basin hydrology on basis of
Program configuration of development (include
stream flow-ground water relationship, return flows,
projected requirements, and staging of constructio n);
refine hydrology studies below major metropolitan
areas for effects on quantity and quality; make water
quality routings for each basin and through System at
incremental periods of development; determine
future depletions and non-beneficial uses and effects
of runoff.

4. Ground water studies (coordinated with
surface water hydrologic studies)-detailed geologic
and hydrologic studies of ground water basins in areas
where import of water is required to establish
structural and hydraulic characteristics, vertically and
horizontally; sources and rates of recharge; inflowoutflow relationships; pumping characteristics; optimum pumping pattern to minimize rate of loss of
aquifer productivity and maximize potential for
conjunctive operation with imported surface supply;
effects of pumping on outflow required to maintain
salt balance; water balance on High Plains-precipitation-import-consumptive use-recharge and discharge
from the aquifer.
5. Cooperative programs-U.S.G.S. data programs; site examination for archeological and historical salvage; mineral and timber development in
reservoir sites; ecological studies of System impact on
fish and wilflife; desalting as a source of water supply;
weather modification. 81

The new studies portion of the program which was
initiated following completion of the Texas Water Plan
report is expected to be completed in the ensuing five
years. These studies may be separated in four groups:
1. Engineering and technical

1. Data collection-refine and augment data
collection on water use, land use, return flows
(quantity and quality, points of discharge), water
levels (relate to aquifer studies and surface stream
hydrology), economic data (required for input-output
model); phreatophyte and brush control problems.

(a) Hydraulic research on: travel times through
System; effects of using stream channels for conveyance where contemplated; sediment, flow, and temperature problems in canals; bay and estuarial tidal
exchange and flow patterns; quality and ecological
conditions in estuaries and effects of proposed
development.

2. Water requirements-make field checks of
present and potential water reuse; conduct irrigation
inventory in calendar year 1969; field check municipal per capita use to refine domestic and small
industrial consumption; check and refine projections
of population growth and movement and municipal,
industrial and agricultural development and water
demands.

(b) Design research-entire System design must
be compatible with ultimate operational requirements, techniques and procedures (conventional
structural designs may not be adaptable to automated
operational management); refine plan configuration,
sequence, size and timing.

3. Hydrologic studies-evaluate effects of small
watershed programs on proposed river basin water
development; define area of influent and effluent

aO'bid., p. 15.

(c) Reuse potential-examine techniques for
minimizing aesthetic constraints on reuse (taste and
odor control); evaluate relative effects (economic and
technical) of alternative levels of treatment, including
disposal of selected wastes, on return flow availability

81/bid., p. 11.
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level of effort, budgetary allocation, and review
annually.

as a water supply for various uses (including effects
on virus removal, on build-up of refractory inorganics, etc.).

(b) Establish
Board programs.

(d) Terminal storage site evaluation-operation
with underground storage; foundation and site examination (maximize storage capability by controlled
flow while minimizing losses from leakage and evaporation).

(d) Study long-range organizational requirements for System management and automated operation (how many people, how supervised, where
located, levels of responsibility and authority, staging
of operational growth). 82

Total state expenditures for the water and related
land resources development planning program in each of
three immediate years are as follows:

2. Interagencv and intergovernmental

FY 1967
$1,109,800

(al Organizational structure for coordination
with Corps of Engineers, Bureau of Reclamation, Soil
Conservation Service and Federal Water Pollution
Control Administration.

FY 1968
$1,156,300

(b) I nterstate coordination.

FY 1969
$820,000 83
(estimated)

(c) I nteragency coordination with Parks and
Wildlife, Water Quality Board, Water Rights Commission, State Health Department, Railroad Commission,
PACT.

(e) Examine existing water agencies with whom
Board may contract for legal capability to execute
contracts and levy assessments, etc.

of

(c) Develop organizational structure to provide

studies of program elements.

(d) Determine where master districts are required and work with local entities to set up and
follow through on authorizing legislation.

interrelationship

cohesive, integrated direction to Board programs.

(e) Feasibility studies-participate with Corps
of Engineers and Bureau of Reclamation in engineering, geologic, economic, and financial feasibility level

(f) System simulation-develop basin and transfer models, including both techniques for ultimate
automated management and interim aids to problem
solution and decision making.

planning

Utah
Background

(b) Detail pricing, cost allocation, and contracting policies of Board.

Located in the arid southwest, Utah is one of the
driest states in the nation. The pattern of valleys and
high mountain ranges, however, produces sharply contrasting differences in climatic conditions. For example,
the valley floor 40 miles west of Salt Lake City receives a
scant 4 to 5 inches of precipitation annually, while the
headwaters area of a nearby canyon receives 60
inches. 84 Wide cyclic and geographical variations of
precipitation added to uneven and erratic seasonal
distribution makes development and efficient utilization
extremely difficult. 85

(c) Develop format and standard provisions for
contracts-techniques for contract negotiation and
execution.

A heterogeneous pattern of temperatures and
growing seasons is also characteristic of the varied

(f) Coordination techniques with local entities.

3. Legal and economic
(a) Examine legal adequacy of existing and
proposed statutes to suppurt role of Board.

(d) Prepare state-wide economic model synthesizing and incorporating regional models.

82 Ibid., pp. 12-15.
83 Ibid., p. 21.

(e) Examine techniques for protection of water

84 Utah Water and Power Board-Utah State University,

rights.

4. Organizational and operational
(a)

Define

Board

program-objective, scope,

Developing a State Water Plan, Utah's Water . .. A Challenge, p.
5.
85 Utah Water and Power Board, Ninth Biennial Report, p.
87.
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topography. Whereas late maturing crops can be grown at
lower elevations, frost-free periods are not long enough
in some of the higher valleys at the same latitude to grow
anything but small grain and forage crops.
Generally considered an area of chronic water
shortage, Utah has more than 5 million acres of arable
land of which only about 1% million are irrigated. 86
Nearly two-thirds of the land presently being irrigated
has only partial supplies. 87
The state lies in three major drainage basins-the
Columbia River Basin, the Colorado River Basin, and the
Great Basin. Most of the area of the state is divided
between the Colorado River and the Great Basins, about
half in each. Only a very small portion drains to the
Columbia.
The Great Basin, lying in the western half of the
state, is an interior drainage basin with no outlet to the
ocean. Streams emanating from the high Wasatch Mountain Range on its eastern perimeter discharge into valley
fills and lakes. The Great Salt Lake, one of the largest
salt water lakes in the world, is located in its northern
~nd. Much of the basin's area is desert; nevertheless the
greatest economic development and concentration of
population in the state occurs in a relatively small area
on its eastern side.
While most of the arable lands and population
centers of the state as well as a substantial portion of its
industry are located in the Great Basin, one of the state's
greatest sources of undeveloped water is outside of the
basin in the Colorado River. Separated from the needs in
the basin by the Wasatch Range, the river carries a major
portion of Utah's share of its water out of the state
unused. Even with the transfer of a sizable amount of
Upper Colorado River Basin water to the Great Basin by
the Central Utah Project-a large scale project of the
Bureau of Reclamation-approximately one-third of
Utah's share of the Rivers water will still be unused. 88
Including the Colorado River, the state has four
existing basic sources of water which may be more fully
developed to satisfy needs in the future. 89

86utah State University, Utah Agricultural Experiment
Station, Arable Land Resources of Utah, (Utah Resources Series
42, February, 1968), p. 13.
87Utah Water and Power Board, Ninth Biennial Report, p. 4.
88Edwin B. Haycock, "Review of State Water Planning
Activities," Presentation to Coordinating Cquncil of Natural
Resources, Utah State Department of Natural Resources, Salt
Lake City, Utah, January 4,1968, p. 4.
89'bid.

1. The entitlement to

Upper Colorado River

water.
2. The water resources available along the Wasatch
front including the Bear River.
3. The Virgin River and minor streams which drain
into the lower Colorado River basin.
4. Groundwater basins which could be withdrawn
deliberately at a rate in excess of annual recharge.
Several other means by which the usable supply
can probably be increased include: (1) control of
phreatophytes and evaporation, (2) saline water conversion, (3) management of watersheds for increased net
yield, and (4) greater reuse. 90
Beginning with the settlement of the Mormon
pioneers in the middle 1800's, irrigation has long been a
major use of water in Utah. In fact, the practice of
irrigation by pioneers in the Great Basin was the first on
an extensive scale by Anglo-Saxons in the United
States. 91
Because of water scarcity and the development of
other needs, the withdrawal use for irrigation has not
changed greatly in recent years even though, as pointed
out earlier, a considerable amount of irrigable land
remains undeveloped. Table 14, page 169, reveals that
estimated withdrawal use for irrigation only fluctuated
slightly from 1950 to 1965.
Utah, though not a major industrial state by any
means, has experienced a greater increase in industrial
use recently than in any other major use. As indicated in
Table 5, page 114, estimated self-supplied industrial use
,increased to 17 times its initial rate in the 15-year period
from 1950 to 1965. Tremendous oil shale deposits and
other potentials are expected to lead to further expansion of industrial uses in the future.
Developing and conserving water resources in Utah
began with small projects and moved in logical sequence
to larger, more complex and costly ones as time passed.
One of the first acts of the Mormon pioneers upon
entering the Great Salt Lake Valley in 1847 was to divert
water to irrigate the parched soil. 92 From that time
forward people have built dams, canals, ditches, and
pipelines to establish an irrigated agriculture and provide
water for their towns, cities, and industries.

90,bid.
91Wells A. Hutchins and Dallin W. Jensen, The Utah Lawof
Water Rights (Salt Lake City: State Engineer, 1965), p. 1.
92Utah Water and Power Board-Uta'" State Univer~ity,
Developing a State Water Plan: Utah's Water . .. A Challeng~, p.
44.
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Recognizing the need for a comprehensive planning
approach to achieve the best development of the state's
scarce water resources, the Utah Water and Power Board
in 1961 undertook a cooperative study with Utah State
University. This study, which was a preliminary to the
preparation of a comprehensive statewide water development plan, was initiated for the purpose of showing why
increased water planning was essential. It took a searching look at the problems and needs on a statewide basis,
and its report outlined the general water use-water
supply picture, what the major problems were, and what
challenges would have to be faced in overcoming the
problems. 93
This preliminary report was published in 1963;
however, an advanced summary was prepared late in
1962 and made available to the Governor and the
legislature during the 1963 legislative session. Taking a
further significant step in the direction of comprehensive
water resources planning for the state, the legislature
during the 1963 session appropriated $150,000 for
initiating work to develop an overall State Water Plan. 94

The current program has been summarized as
follows:
1. An appraisal of present land use in each of
the State's stream basins and of the capacity of the
land in each basin to support further development.
The land use phase is nearing completion and is
expected to be completed by July 1, 1969. A
preliminary land capability survey and report has
been completed.
2. A determination by hydrographic areas of
the total water supply, the extent to which it is being
used for beneficial or nonbeneficial purposes, and the
supply potentially available for further utilization.
This phase is now underway and was completed for
several major basins during Fiscal Year 1968. The
remaining basins will be completed during Fiscal Year
1969.

3. Projections of water needs will be prepared
for each principal sub-basin and for the State as a
whole. Projections of water needs for municipal and
industrial purposes have been completed by counties.

In the beginning a substantial part of the effort was
directed toward establishing better liaison with state and
federal agencies concerned with water planning.

Very preliminary projections of agricultural needs
have been completed. Studies on other uses are
underway. More adequate projections are scheduled
for completion early in Fiscal Year 1969, those for
recreation and fish and wildlife will be completed in
Fiscal Year 1969, also.

Emphasis in the planning program to date has been
given to acquiring basic information and data for
appraising available resources and potential needs.

4. Studies of alternative means for meeting the
State's water needs. These studies are now underway
and will be carried on with increasing effort into
Fiscal Year 1970.

Future efforts will be directed toward further
studies of water requirements for various uses; studies of
alternative water control and distribution works, including preliminary designs and cost estimates; additional
analog and digital computer studies to ascertain the
effect of possible changes to the water storage and
control system or water management system; and study
of water laws and institutional arrangements. 95

5. Selection of the components of the water
plan and preparation of the report will be completed
in Fiscal Year 1971.

Planning program

The vision of Water Resources with in the Department of Natural Resources is the state agency charged
with the responsibility of preparing a water plan for the
state. The division staff, formerly the staff of the Utah
Water and Power Board, is engaged in a planning program
geared to a schedule which would see the State Water
Plan completed in 1971.

93/bid., pp. 1-222.
94Utah , Laws (1963), Ch. 178.
95 Utah , Division of Water Resources, Application for Title III
Grant, FY 1969, .6.

6. Subsequent to 1971, the planning program
will be directed toward refinement of the basic plan
and its implementation. 96

The State Water Plan report outlining the steps
which should be taken if the state is to meet its future
water needs will include:
Appraisals of water supply for each hydrographic area and for the State.
Analyses of where and how that supply presently is being used.
Determinations of the extent to which the
effective supply can be augmented through additional
storage and control works or through increases in
efficiency by reducing water surfaces, eliminating
phreatophytic growth, controlling seepage, brackish

96Utah , Division of Water Resources, Application for Title III
Grant, FY 1969, pp. 7-8.
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water desalting or other means together with preliminary plans and cost estimates.

being used and the effectiveness of the water storage,
distribution and management system. 97

Projections of water needs including those for
domestic, municipal and industrial, fish and wildlife
conservation recreation and irrigation purposes.

The current level of state expenditure for the
comprehensive water resources planning program is
indicated by the total state expenditure figures for three
immediate years:

Since future needs at some point in time
apparently will exceed the water supply obtainable
from presently available sources, the report also will
present criteria or recommendations for choosing
between alternative and competing uses should that
become necessary.
Appraisals of water related problems such as
the prevention of flood damages and the provision of
water surfaces for recreational uses and recommendations for their solutions.
Recommendations for steps to increase the
efficiency with which the State's water supplies are

FY 1967
$93,000
FY 1968
$84,000
FY 1969
$85,000
(estimated)
97/bid., p. 9.
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Table 13.

Estimated withdrawal uses of water (self-supplied industrial and irrigation in m.g.d.) by state,

1950-1965 .
.... ___

~:_-_w-::-....:::.==:::--~-

------

- -- -

Self-Supplied
Industrial

State

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
Florida
Georgia
Hawaii
Idaho
Illinois
Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas
Utah
Vermont
Virginia
Washington
W. Virginia
Wisconsin
Wyoming
-

---

--~.

---

Irrigation

1950

1955

1960

1965

1,300

2,752

4,000
170
130
470
10,000
330
1,800
880
5,800
2,200
450
180
12,000
5,300
1,600
710
2,300
6,800
480
2,000
2,300
5,800
2,100
480
1,500
260
680
48
410
4,000
45
11,000
2,300
19
12,000
420
1,200
11,000
340
820
17
5,200
4,600
300
63
4,600
740
6,000
3,600
150

6,100
100
140
730
13,000
340
1,900
1,100
9,000
2,700
730
170
14,000
9,000
1,700
200
3,000
4,900
680
3,800
2,600
7,700
2,700
730
1,900
170
730
84
410
5,500
100
14,000
3,300
97
14,000
620
1,100
14,000
340
1,400
28
4,200
9,000
1,300
87
5,000
480
4,800
4,200
240

45
105
295
70
1,540
95
286
1,540

157
531
6,280
505
1,737
321
1,945
1,850

65
8,560
2,020
1,320
195
960
1,940
985
1,550
350
5,000
150
45
620
215
70
16
85
1,760
15
16,280
1,680
100
8,400
32
180
5,800
95
70
30
2,380
1,750
75
65
2,900
490
3,350
1,675
18

214
8,394
6,590
1,519
1,220
3,160
3,680
471
1,607
1,945
6,015
1,590
540
1,790
215
490
53
206
3,696
53
6,737
1,970
226
9,540
516
435
9,501
321
740
105
3,950
5,730
240
67
1,750
818
4,010
4,620
60

1950
na

4,628
926
20,470
8,597
1
n

365
n

13,662
n
n
n

223
n

988
n

1
5
23
n
n
n

4,757
2,314
1,477

16
6,910
878
23,025
6,303
13
2
510
30
15,100
8
8
5
740
8
1,210
1
14
4
48
9
770
44
9,756
2,550
1,917

n

1

32
3,293
28
2
67
2
160
2,047
7

37
2,514
47
9
121
11
225
6,793
16
1
30
28
28
10,229
4,170
1
7
5,030
1
9
11,032

n

6
72
n

4,272
3,071
n

4
3,444
n

5
2,866

1965

1960

1955

11

12
n

n

5,800
993
22,500
9,930
1
2
680
37
1,030
16,000
2
7
61
2,110
3
1,050
1
5
8
22
7
519
28
6,800
3,400
2,080
1
35
2,370
28
27
112
9
286
6,300
3

5,900
1,200
25,000
11,000
10
4
3,200
34
1,200
16,000
15
9

73
2,300
9
1,400
3

6
11
37
6
310
82
6,300
3,600
2,000
2
54
2,700
53
29
150
11
370
5,200
7

n

1

46
236
11
11,200
4,170
1
36
4,700
1
16
4,400

29
2nD
rl

<)

14,600
-3,500
1
27
4,900
1
39
4,600

-~------

Source: U. S. Geological Survey Circulars 115,398,456, and 556. (Figures rounded to nearest million.)
a Negligible.
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Table 14. Estimated withdrawal uses of water (rural and public supplies in rn.g.d.) by state, 1950-1965.

Rural (not including
irrigation)
State
Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
Florida
Gl;!orgia

1950

1955

1960

1965

1950

1955

40

46

197

14
38
111
46
11
4
38
36

75
65
1,300
170
189
23
170
150

131
67
1,290
228
250
44
319
285

30
140

25
117
84
136
70
57
39
8
39
9
81
93
52
92
36
73
8
4
10
20
120
57
35
105
50
31
77
1
34
50
51
167
18
12
45
48
26
104
19

93
8
19
60
170
40
49
7
100
110
4
41
150
130
190
100
100
56
14
44
41
130
120
77
160
44
96
17
8
39
71
160
280
42
140
71
59
130
5
52
100
78
170
51
13
100
57
36
160
22

160

36
40
280
50
22
8
55
65

63
6
43
51
310
40
25
8
110
91
10
42
150
140
190
94
54
64
11
39
8
130
120
72
130
42
90
10
6
88
26
150
110
39
150
59
39
130
2
39
60
58
150
20
14
88
47
28
140
23

75
1,210
300
155
135
120
150
78
255
395
750
145
70
285
90
110
45
27
510
60
1,890
170
15
730
140
200
1,070
65
100
26
160
450
85
30
220
410
65
290
34

86
1,360
340
141
205
225
243
72
277
502
820
144
122
341
94
220
65
45
640
93
1,940
178
26
1,100
185
196
1,420
76
147
62
250
1,050
174
34
210
510
83
330
37

H~waii

Idaho
Illinois
Indiana
Iowa
Kansas
Kentucky
, Louisiana
Maine
MarYland
M.a~chusetts
Mi~higan

Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New Harnpsh ire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio'
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

Public Supplies

110

150
80
56
47
18
52
41
150
100
55
90
35
80
11
16
67
31
170
71
37
155
70
55
150
8
50
50
80
275
30
17
74
73
44
110
25

Source: U. S. Geological Survey Circulars 115, 398, 456, and 556.

1960

1965

230
23
150
100
2,600
290
260
40
530
370
85
120
1,600
370
160
200
230
270
86
300
590
840
220
110
410
110
180
79
54
670
110
2,100
290
32
1,000
210
390
1,300
81
190
54
340
1,100
220
32
260
770
120
370 59

280
32
220
130
4,000
360
300
49
710
380
11.0
120
1,800
440
200
280
200
360
93
360
670
900
260
150
480
100
180
112
70
730
110
2,300
320
33
1,100
231
260
1,400
100
260
43
370
1,200
230
30
290
840
140
440
51
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Table 15.

Estimated withdrawal use of water (water power in m.g.d.) by state, 1950-1965.

Water Power
State

1950

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
Florida
Georgia
Hawaii
Idaho
Illinois
Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
I\levada
I\lew Hampsh ire
New Jersey
New Mexico
I\lew York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

106,800

95,000

7,387
4,450
43,610
1,780
5,251
0
2,047
24,030
579
30,260
10,680
4,717
34,710
1,246
40,050
0
39,160
17,800
14,240
55,180
20,470
0
12,460
30,260
5,696
6,586
18,690
676
668
115,700
24,920
178
881
2,670
66,750
45,390
694
44,500
240
97,900
15,130
2,600
14,240
14,240
56,960
16,020
49,840
1,958

1955

1960

1965

11,000
4,100
45,000
3,800
11,000
0
510
20,000

120,000
370
14,000
8,200
67,000
3,200
8,800
0
13,000
41,000

61,000
27,000
5,300
16,000
1,100
43,000
0
100,000
17,000
25,000
60,000
32,000
0
6,200
37,000
5,300
3,300
31,000
1,500
81
130,000
41,000
0
1,600
3,300
180,000
41,000
960
29,000
6,400
100,000
11,000
1,600
16,000
24,000
110,000
27,000
84,000
2,300

120,000
14,000
5,300
34,000
1,500
55,000
0
87,000
19,000
25,000
79,000
25,000
0
13,000
46,000
19,000
5,500
30,000
1,200
520
270,000
50,000
7,700
780
9,300
180,000
47,000
430
62,000
11,000
150,000
17,000
1,800
18,000
31,000
170,000
21,000
99,000
4,500

130,000
750
22,000
11,000
100,000
3,100
3,900
0
12,000
43,000
360
86,000
13,000
4,100
95,000
990
49,000
0
61,000
16,000
16,000
67,000
30,000
0
9,000
75,000
21,000
44,400
24,000
1,200
300
210,000
56,000
18,000
520
11,000
210,000
33,000
45
60,000
28,000
140,000
11,000
4,100
15,000
21,000
470,000
19,000
88,000
5,900

--'._'--

Source: U. S. Geological Survey Circulars 115,398,456, and 556.
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Table 16.
--------

Designated state agencies for comprehensive water resources development planning.

-

...

----- ---------.-------

---.-~----.--------

State
_.-

-_ .. _

...

_-

_._"---

Name

-

- - - - _... _----_. __ ._._--

..

-.- ....

-.-------

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecti.cut
Delaware
Florida
Georgia
Hawaii

State Planning and Industrial Development Board
Department of Natural Resources
Arizona I nterstate Stream Commission
Arkansas Soil and Water Conservation Commission
Department of Water Resources
Colorado Water Conservation Board
Department of Agriculture and Natural Resources
Delaware Water and Air Resources Commission
Floridu Board of Conservation
State Planning and Programming Bureau
Department of Land and Natural Resources

Idaho
Illinois b
Indiana
Iowa
Kansas

Idaho Water Resource Board
Department of Business and Economic Development

Kentucky
Louisiana
Maine
Maryland
Massach usetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New Hampshire
New Jersey
New Mexico
New York

Department of Natural Resources
Department of Public Works
I nter-Departmental Committee on Water Resources
Maryland Department of Water Resources
Water Resources Commission
Water Resources Commission
State Planning Agency
Mississippi Board of Water Commissioners
Missouri Water Resources Board
Montana Water Resources Board
Nebraska Soil and Water Conservation Commission
Department of Conservation and Natural Resources
Office of Planning and Research, Department of
Resources and Economic Development
Division of Water Policy and Supply
New Mexico Interstate Stream Commission
New York State Water Resources Commission

North Carolina
North Dakota
Ohio

North Carolina Board of Water and Air Resources
North Dakota State Water Commission
Ohio Department of Natural Resources

Oklahoma
Oregon

Oklahoma Water Resources Board
Oregon State Water Resources Board

Pennsylvania

Water and Power Resources Board

Rhode Island
South Carolina

Water Resources Board
Water Resources Planning and Coordinating
Committee
Water Resources Commission
Tennessee State Planning Commission
Texas Water Development Board
Division of Water Resources
Vermont Water Resources Board
Board of Conservation and Economic Development
Department of Water Resources
Department of Natural Resources
Wisconsin Department of Natural Resources
Wyoming State Engineer

-.---

-_.

- - - . - - -..-- ... --- - - - - , - - - - - - _ .. _----

_.- _.

__._ _---._...

455A.l - 455A.39
74-2605 to 74-2611,
82a-901 to 82a-926
Chapter 151
38.1 et. seq.
Article 96A
21-8
3.521 et. seq.
4.11 - 4.17
5956.08 et. seq.
256.180-256.260
Title 89 Chapter 1
2-1504 to 2-1507
232-010 to 232-158
12:A~ 1 et. seq.
58-22-1 to 58-22-19
75-34
Cons. Law,Article 5,
404-429
143-214 et. seq.
Chapter 61-02
Chapters 1501, 1521,
1523,1525
Title 82, Chapter 14
549.160, 536.210 536.550
71-141,71-468,71-1281
Title 32, Chapter 9
46-15-1 to 46- 15-19
70-21 to 70-25

--.

61.0104 et. seq,
13-1 0 1 to 13-114
8280-9 et. seq.
73-10-1.5 to 73-10-19
10-57 to 10-1157 c
10-3 to 10-17.9
43-17.010 et. seq.
20-5-1 to 20-5-16
144.023 et. seq.
9-137 to 9-160 and
41-1.6 to 41-1.8

aSecs. 120, 150,229,232,12578-12582,12616-12623,12631.
b No

Authority
(Statute)
----_._--

55-373 (6a)-(6e)
46.15.010 et. seq.
9.118-9.128
9-128
Water Code a
149-1-1 to 149- 1- 17
22-1, 25-1 et. seq.
7-6001 et. seq.
370.02
Chapter 40-29
Title 10, Chapters
86, 87A, 87B
42-1710 to 42-1749
127 -46- 1 to 127 -46-23

Iowa Natural Resources Council
Kansas Water Resources Board

South Dakota
Tennessee
Texas
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming
_.. __ .-._._-_.

--

application for planning grant under P.L. 89-80 in FY 67 or FY 68.

c Also 24-3371 to 24-3385, 24-3553 to 24-3559, 24-3614 to 24-3619, and 29-351 to 29-359.

Table 17.

Organizational structure of designated agencies.
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""'N"
Board Organization
Balanced

Number of Officers
Line Organization i

Public

Public

(rep.
geog.
areas)

(rep.
int.
Groups)

Political

_ _ _Appointmen!__
Term

State

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Del;;lware
Florida
Georgia
Hawaii
Idaho
Illinois
Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massach usetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New Hampshire
New Jersey
New Mexico

Cabinet
Level

Within
Department

Has
Policy
Board

Exofficia

Public
(at
large)

Xb

c

2
X
X

X

Xf

X

Xh

X

X
X

i

X<

Xl

X

Xm

X

X
X

6
9
9

1

3c

ab

1

2

5

4

X
X
X
X
X
X
X

X
X
X
X

X
X
X
X
X

X
X
X

Affiliation

4
6
7

4
3
4
2
4

19

2
4

4
4

X
X

X
X

X

4
4

X

9
2

5

X
X

X
X

X
X

6
4

9

7

X

5
15
5

6
4
11
1
5
5
1

6
4

xP

X q

Length

17

2
4
X

1

4
7

Staggered

Party

pa

7
7

Xd
e

Other

8

5
X

Governor

Legislative
consent

n

3
3
6

5

X
X
X
X
X
X
X
X

4
X
X
X
X
X
X

X

8

X
X

X
X

X

7

9

X

X

X
X
X
X
X
X

4
3
3
P
7

6
6
2°

X

5

X

4
6

Table 17.

Continued
Board Organization
Balanced

Number of Officers

State
New York
North Carolinas
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

Line Organization
Has
Within
DepartCabinet
Policy
ment
Level
Board

Exofficio
7

xt

X

2

Public
(at
large)

Public
(rep.
geog.
areas)

4r
3
5

10

4

3
1
7

5
4
8

Public
(rep.
into
groups

6u

3

2
10

8
2
2v

X

X
X
X
X

XW

xy
XZ
Xaa

6
4v
7

5

Governor
X
X
X

X

X
X
X
X
X
X
X

X

X
X
X

3

X

12

X
X
X
X

6
3

2
7

AQQointment
LegisStaglative
consent Other gered
X ac

X

X
X
X
X

X

X
X
X
X
X
X
X
X

X
X

X

X
X
X

Length

Political
Party
Affi!iation

ad

X

X
X

Term

4
6
6
44
7

4
4
3
3
4
4
6
4
6
4x
4Y

X
X

X

6

a A t pleasure of governor.

dCalifornia Water Commission (advisory to director of department).

bWater Resources Board (advisory to governor).

eWater Resources Commission.

cTwo ex-officio members are advisory (nonvoting).

f Advisory Committee representing 17 multi-county planning commissions.

..a
~

w

..lo
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Table 24.

N

State water resources development planning staff.

Use of
Consu Itants

State

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
District of Columbia
Florida
Georgia
Hawaii
Idaho
Illinois
Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massach usetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New Hampshire
New Jersey
New Mexico

Supplement
Staff

Special
Jobs
Only

X
X

X

X
X
X

X
X
X
X
X

X
X
X
X
X

Shortage

Staff as of

of

July 1, 1967

Trained
Personnel

Low
Salaries

X
X

X
X

X

X

X

X

X
X
X
X

X

Planner

Engineer

3
1
3
260
11

Economist

1
17

5

X
X

9
1

X
X
X

X
X
X
X
X

9
10
4

d

to be

tions

Other

filled
FY 68

to be
added

4
123
5

2
3
1
39
2

2

2

4

6
7
1
15

X

X

5

2
5

5

X

1

X
X
X

2
1
20

X

0
1
1

1
4
1

X

X

5
gb

1c

Total Staff Projected
Planner

4
1
1

Economist

7

2

4 a
5

Engineer

25
1
1

4
289
11

1
19

4
131
5

8

6

10
14

1
2

7
13
21
10
1

1
2

2

2
2

2
1

3

4
12
1

2
1
32
3

6

3

14

2

11

5

3

2

5

3

Other

3

3
9

X
X

Total
New
Posi-

18

X

X

X
X

Total
Vacancies

Problems Reported

2
5

5
1
1
2

8
2

1
2
1

2
8
3
1

Table 24.

Continued.

-.---~-----~

--

Use of

Problems Reported

Consultants

Supp!ement
Staff

State

X

New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Puerto Rico
Rhode Island
South Carolina
South Dakota
Tennessee
Texas
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming
Virgin Islands

-----

Special
Jobs
Only

X
X
X

X
X

Staff as of

of

July 1, 1967

Trained
Personnel

Low
Salaries

X
X
X

X
X

X

X
X
X
X
X
X
X
X
X
X
X
-~-.-----.----

Shortage

X
X
X
X
X
X
X
X
X
X
X
X
X

Planner

3
2

X
X

Engineer

62
1
7
1
2

X

79
4
1

X

2

3

3

X
X
X
X
X
X

25
2
4
13
4

Economist

5

Other

6
2
2

2

1
4

1
4
7
36
1
3
8
2
14

40
1

X

d

Total
Vacan-

Total
New

cies

Posi-

to be

tions

filled
FY 68

to be
added

Plan-

Engi-

Econ-

ner

neer

omist

16
2

100
2

13

146

8

8

2

2

2

2

6

85
8

2

1

4

9

5
6

2

13 a
1
6
8
2
3
5
13
2
3
21
5
4
36
7

13
3
2
2
11 c

Total Staff Projected

25

5

2

34

1
1
7
8
3

8

Other

2

4

4
6
22

14
3

1

1

60

2

4
10

40
1
3
26
5
3
29

7

-- - - - . " - _ .. _-

TOTAL:

39

606

34

237

34

237

a During next 2 years.
b part time from other agencies.

cSpecific catagories not given.
dDoes not include clerical or part time student employees.
Source: Federal Water Resources Council State Staff and Salary Survey, August 1967 (as subsequently revised according to information provided by state agencies).
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Table 25. State salaries.
State

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
District of Columbia
Florida
Georgia
Hawaii
Idaho
Illinois
Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Puerto Rico
Rhode Island
South Carolina
South Dakota
Tennessee
Texas
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming
Virgin Islands

Director

Department Head b

Planner

C

Junior Planner

7,596- 9,588

13,000
13,81218,50014,000
24,500- a
15,672-21,000

12,500
17,700-21,516
12,900-17,280

17,700-24,864

10,404-13,908

17,850
15,336-20,556
25,00018,000-

13,000
12,612-16,908
13,176-20,400
12,504-15,204

18,00013,860-

10,800-12,000
9,456-13,236
10,34412,960-16,800

15,000d
11,500
10,860-13,200
9,624-12,900

9,420-12,612
9,372-14,532
10,296-12,504

9,375

10,400
7,728- 9,396

6,372- 8,544
5,220-8, 100

e

10,920-13,739

10,169-12,779
9,744-13,872

7,162- 7,371

14,000
14,700

12,120
d
13,400

8,580

12,603-16,383
18,000
20,585-23,900
18,500
18,300
14,352-

10,369-13,477
15,000
16,655-19,590
11 ,940-15,192
12,300

10,895-13,080
10,320-13,128
10,400

7,752- 9,852
9,100

16,978-22,768
13,200-15,600
22,000
15,000
13,200-17,520
13,200-16,440
17,500
15,000
14,375
12,000-15,675

9,468-12,648
10,010-12,090

8,436-11,268
5,460- 6,630

8,400-10,704
9,060-12,720

7,200- 9,408
6,000- 9,480

9,620-13,286

8,424-11,544

8,040-10,440
12,900-16,800

6,120- 8,040

16,440-21,360

14,657 -19,664
10,632-14,208
14,456-16,640
11,500
10,800-13,308
11,760-14,820
12,500
11 ,000-15,500
11,804-16,536
10,992-13,728
12,612-15,336
9,420-12,180
11,856-15,456

13,980

11,580

11,400-16,224
10,00012,000
17,000
17,400

-----------

aDirector's salary from California budget document {1967-1968}.
b Represents department or division head in planning organization (under the director).
C Positions are at qualified working level, requiring degree plus a few years of experience.
dConsidered to be top of salary range in computation of averages for Table 27.
e Considered to be a starting salary in computation of averages for Table 27.

Source: Federal Water Resources Council State Staff and Salary Survey, August 1967 (as subsequently
revised according to information provided by state agencies).
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Table 26.

State Salaries.

State

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
District of Columbia
Florida
Georgia
Hawaii
Idaho
Illinois
Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massach usetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New Hampsh ire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Puerto Rico
Rhode Island
South Carolina
South Dakota
Tennessee
Texas
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming
Virgin Islands

Junior Civil Engineer

Economist b

11,256-12,876
14,000- a
10,400
11,400-13,860
9,624-14,220

8,520- 9,396
7,920-10,608

15,000- a
10,400
10,860-13,200
9,624-12,276

9,444-12,624

6,432- 8,580

8,640-11 ,940

7,260- 9,840

6,660- 9,940

9,840-15,264
10,296-12,504

6,660-10,332
8,472-10,296

8,928-13,836
10,296-12,504

Civil Engineer b

8,700- 9,900
8,568-12,000
9,384-d
9,000-11 ,880

6,360- 9,000
6,996- d
8,200-10,080

8,568-12,000

10,544-13,113
9,744-13,872
d
9,975- d
9,300
9,960-11,760

6,900- 8,280

8,124-10,560
10,320-13,920
11,332-13,080
10,320-13,128

7,369- d
6,600- 9,000
7,370- 8,590
7,752- 9,852

10,92010,000

8,000d

11 ,501-15,387
-8~940-12 ,648
14,400
11,500
8,400-10,800

8,600 d
9,960-11,760

10,895-13,080
7,752- 9,852

8,163- 9,454
6,708- 8,940
C

7,200- 9,200

8,076-12,830
8,300-12,750
9,620··13,286
10,032-12,528
9,888-12,012

6,405-8,352
7,500- 8,700
8,008- 9,464
8,400-10,992
7,032- 8,544

9,960-12,960

7,812-10,152

7,560-12,830
10,032-12,528
9,156-11,916

Source: Federal Water Resources Council State Staff and Salary Survey, August 1967 (as subsequently
revised according to information provided by state agencies).
a Considered to be top of salary range in computation of averages for Table 27.
bpositions are at qualified working level, requiring degree plus a few years of experience.
cStaff engineer by contract (not included in average computations).
dConsidered to be bottom of salary range in computations of averages for Table 27.
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